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SUMMARY

Pacific Northwest Laboratories received 7 Core segments from Hanford

Tank 241-AW-105 (105-AW). The segments were erceived from estinghouse

Hanford Company in May and June_of 1990 for measurement of select physicai,

rheological, chemical and radiachemical properties. Tank 105-AW is a double-
---^

shelled tank containing neutralized cladding removal waste processed at the

PUREX facility an the Hanford Reservation.

The-first-two-ecre-segme4ts--carttained--t3nk-supern:te, no sol ids were

visible. The supernate was noted to be opaque. The rema ining five segments

contained solids with no drainable liquids. The solids varied from a slurry

at the tap of segment 3 to a ard soTTd-at the bottom of segment 7. The ^

segments were primarily white in color with the exception of gray extending ^

down in the first 11 inches of segment 3 and gray through all 6 inches of

segment 7.

The penetration resistance of segments 5 and 7 were measured to be 3 psi

and o" psi respectively. With penetration resistances below 100 psi, both of

these segments are classified as cohesive. The shear strengths of segment 5

and-7 were measured at 1.6 x i04 dyne/cm` and 6:3 x 10a dyne/cm` respectively.

----- ----- - -- ---- -- -- --Threp co!I!p4SitLS wBr? pr?p3rEd f02'thE. a!lalyci S. A rnra rnmpn5i te,_- '. --• - --

produced by combining equal masses of segments 3 through 6, had a measured

density of 1.39 g/ml. A supernate composite, prepared by mixing equal masses

of segment 1 and 2, had a density of 1.08 g/ml. The final composite was

prepared from equal masses of segments 3 and 4. The density of the segments

increased from 1.35 g/ml in composite 3-4 to 1.50 g/ml in segment 7. The wt:

solids increased as well from 31.2% in composite 3-4 to 58.5% in segment 7.

The pH was measured at 13.Z, 12.8 and 13.4 in composite 1-2, segment 7 and

composite 3-6 respectively.

Dilutions of segment 5 material were prepared at 1:1 and 1:2 mass ratios

of sample to composite supernate. The dilutions were analyzed For shear

stress as a function of shear rate. These dilutions displayed bingham

properties with yield points at 10 Pa and 3.3 Pa for the 1:1 and I:2 dilutions

respectively followed by Newtonian behavior at stresses above the yield point.

Elemental and anianic analyses were preformed on select solids and

supernates. The predominant elements were found to be Al, K, Na and P in the

supernates (>Z00 ua/ml) and Al, K, Na, P, U and Zr in the solids (>0.5 wt%).

1
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Analysis of the anions showed the major anions to be F, NO 2- and NO3- in both

the supernates and solids with concentrations between 4900-49000 µg/ml in the

supernates and 7700-170000 µg/g in the solids.

Previous studies have been conducted on actual waste ( Scheele, McCarthy

1986)and simulated waste from tank 105-AW (McCarthy, Chan, Lokken 1986). The

study of actual tank waste concluded that the sludge should to be classified

as TRU due to hi h Pu239'z4° activity, 560 nCi/g.g The results of our analysis

confirm this conclusion finding a PuZ39•Z°° activity of 280 nCi/g in the

centrifuged solids from the composite 3-6.

The-aetivity of fission products in the sludge from the composite 3-6

was observed to be 150 µCi/g. The activity of fission products in the

composite supernate in segments I and 2 was observed to be 48 µCi/ml. These

fission product activities are slightly lower than the results of the previous

study of actual waste, 310 µCi/g in the sludge and 56 µCi/ml in the supernate.

Although the activities measured in this tank core are 15% to 70% lower than

the previous core samples measured, our conclusions are the same. The

transuranic elements have activities in excess of 100 nCi/g and will have to

be partially removed for the waste to be classified as non-TRU.

2
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INTRODUCTION

Pacific Northwest Laboratories (PNL) received seven core segments in May
and June of 1990 from Westinghouse Hanford Company (WHC) sampled from Tank
241-AW-105 (105-AW), riser 16B. Tank 105-AW contains neutralized zirconium
cladding removal waste qenerated by the PUREX process at Hanford. The current
waste remediation plan calls for the mechanical retrieval of this waste,
followed by suitable chemical processing to separate the components into three
classes: transuranic waste (TRU), high-level waste (HLW) and low-level waste
(LLW). The TRU and HLW fractions are to be immobilized as either grout or
glass, and stored within deep geologic repositories. The LLW fraction is to
made into grout for storage in near-surface facilities. Pursuant to the goals
of retrieval, separation, immobilization and storage, information on the
chemical, radiological, physical and rheological properties of the waste must
be determined.

The summary of work received from WHC specified select physical,
rheological, chemical and radiochemical analyses to be performed on the
segments and composites, to be prepared from the segments. Table I lists most
of the requested analyses. In addition to the analyses listed in Table 1, WHC
requested tests of particle size, miller number, x-ray diffraction, Ni63, Zr93

and Pu isotope ratios on select samples and composites. Currently, no method

exists for determining the miller number, Ni63 and Zr93. Additionally, no
method exists for measuring HLW for particle size or x-ray diffraction.
Isotopic composition of Pu by MS analysis requires 30 µg/10 ml. All samples
contained less than 30 µg/10 ml, so Pu isotopic ratios were not determined.
The remaining samples were archived for future analyses should method
development make analysis for these or other properties possible. Measurement
of pH was requested on composite 3-6 solids. This measurement was carried out
instead on the centrifuged supernate of this composite.

3
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Table 1. Summary of Analyses Requested by Westinqhouse Hanford Comuanv.

Analysis 1-2 3-4 5 AR 5 1:1 5 1:2 6 7 3-6

Ph y sical and Rheolo ical

Shear Stren g th X X

Penetration
Resistance

X X

Density X 1 X X X 1 X

Settlin g Rate X X X

vol% Settled Solids X X X X X X

wtYo Settled Solids X x

vol9. Cent. Solids X X X X X X

wtYo Cent. Solids X X x

wt% Water X X X X X X X X

wt% Oxides X X

Shear Stress vs.
Shear Rate

X X X

Chemical

IC x X X LS X LS

ICP X X X LS X LS

TC,TOC X X X LS X LS

p H X X LS

OH X X LS

NH,/NH ' X X X L X L

Cr III Cr VI X X LS

H g X X LS

As X X LS

Se X X LS

CN X X L

Noble Metals (RU,
Rh, Pd)

A A

Total U X X LS

Radiochemical

Total Il X X ^
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GEA X X X LS X LS

AEA X X X LS

H-3 X X LS

C-14 X X LS

Se-79 X X LS

Sr-90 X X LS

Nb-94 X X LS

Tc-99 X X LS

1-129 X X S

N p -237 X X LS

Am-241 X X LS

Cm-244 X X LS
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SAMPLE RECEIVING. EXTRUSION AND COMPOSITING

Pacific Northwest Laboratories received seven core segments from WHC composing

a single core of tank 105-AW. The seal on cask 1002C, containing segment 5,

was damaged by a loose ctiain on the truck during transport. This damage

prevented verification of seal data. All other casks were received with seals

intact, and the data on the cask seals matching the information on the chain-

of-custodies. Table 2 lists the segments received along with WHC sample

number, shipment number, cask number and date received.

Table 2. Tank 105-AW sample receiving information.

Sample Date
Segment Number Shipment Cask Received

1 90-014 90-5-006 C1022 5-17-90

2 90-015 90-5-006 1006C 5-17-90

3 90-016 90-S-006 C1025 5-17-90

4 90-017 90-5-007 C1024 5-23-90

5 90-018 90-5-007 1002C 5-23-90

6 90-019 90-5-007 C1026 5-23-90

7 90-020 90-5-008 1009C 6-06-90

The samples were extruded in PNL's High-Level Radiochemical Facility

(325-A Hot-Cell facility). Segments I and 2 contained 205 ml and 245 ml of

liquid respectively. No sol_ids w-ere obsereedfor-either-_segment-.-_ Ses3ments 3,

4, 5, 6 and 7 contained no free liquids. The solids in segment 5 and the top 7

inches of segment 6 appeared drier than the other solids in this core. Table

3 lists segment extrusion dates, density and mass of solid or volume of

liquid.

' --- as - _-_.. -,..._._..
egm@nt-s nppeare - a^ a yra.y ^iurry on the top_11 inches that could not

hold its shape. With increasing depth in the segment 3, the color lightened

from a gray to a white by 11 inches down. Additionally, the material became

mo-re-ef- asl-udge,--abl-e to ret-ain its shape after extrusion. Segment 4 was a
white sludge, similar to the material at the bottom of segment 3. The

material in segment 5 was dry and broke off into chunks upon extrusion.

Segment-5--was wh7te-with--the-exception of same-brown-and ul-ack-spots: The

first 7 inches of segment 6 appeared similar to segment 5, a dry white

6
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material with streaks of brown. The bottom 12 inches were grayish white in
color and had a margarine-like consistency. The material in segment 7 was
harder than in the previous segments. The material was very dark in color
with white marbling in the top 4 inches. Photographs of the segments which
contained solids (segments 3, 4, 5, 6 and 7) are provided in Figures 1 through
5.

Three composite samples were prepared in equal ratios by weight as per
the letter of instruction. The first, 1-2, was a mixture of segments 1 and 2;
the second, 3-4, was a mixture of segments 3 and 4; the third, 3-6, was a

mixture of segments 3,4,5 and 6.

Two dilutions, at 1:1 and 1:2 sample to supernate ratios, were prepared
using the as-received material from segment 5 and the supernate from composite

1-2. These dilutions were made on a volume percent basis.

Table 3. Extrusion Data for Tank 105-AW.

Volume Mass
Date Extruded Recovered Recovered Density

Segment (ml) (g) (g/m l)

1 5-23-90 205 1.08*

2 5-23-90 245 1.08*

3 5-23-90 294 1.35**

4 6-13-90 314 1.35**

5 6-14-90 307 1.40

6 6-15-90 323 1.44

7 6-15-90 122 1.50

* Measurement made on composite of segments I and 2
** Measurement made on composite of segments 3 and 4

7
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EXPERIMENTAL DESIGN AND PROCEDURES

PHYSICAL AND RHEOLOGICAL

Physical and rheological measurements were made on the as-received

material from the seven segments, on the 1:1 and 1:2 solid to supernate

dilutions of segment 5 and on the three composites: 1-2, 3-4 and 3-6. Shear

strength and penetration resistance were measured on the as-received material

from segments 5 and 7. Shear stress as a function of shear rate was measured

on the dilutions of segment 5. Density, settling rates, volume percent (vol%)

and wei-ght percent ( wt%) settled solids, vol% and wt9o centrifuged solids, wt%

water and wtY oxides were_measured--onthe-segments, composdtes and dilutions

as per the letter of instruction, see Table 1.

Density: Density determination were made by placing the samples in

preweighed, volume-graduated, centrifuge tubes where they were weighed and

then centrifuged for one hour at greater than 1000 gravities to remove voids.

This ensured accurate volume measurements and allowed division of the sample

mass by sample volume to obtain density. The density of the centrifuged

supernate was obtained by transferring the centrifuged supernate to a

preweighed graduated cylinder. The volume and mass of the sample were

recorded and the density was calculated by dividing the mass of the sample by

the volume of the sample.

Settling Behavior: Settling rates and volume percent settled solids

measurements were conducted in preweighed, volume-graduated, centrifuge tubes.

The cross-sectional area in the upper portion of the centrifuge tubes was

constant thus allowing the conversion of settling rate data from ml/hr to

cm/hr. After settling rates were determined, the volume percent settled

solids were calculated by dividing the final settled solids volume by the

total sample volume.

Weight Percent Solids and Oxides: Samples for determination of weight

percent solids and weight percent oxides were place into preweighed vials,

weighed and allowed to air-dry overnight to remove free liquid to prevent

splattering upon heating. Weight percent solid samples were then transferred

to a drying oven at 105°C where they were dried for 24 hours. The dried

8
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samples were removed from the oven, placed in a desiccator to cool to room
temperature, reweighed, and the weight percent solids calculated. Weight

percent oxides samples were transferred to a muffle furnace at between 1000*C
and 10500C for 30 minutes. The dried samples were removed from the furnace,
placed in a desiccator to cool to room temperature reweighed, and the weight

percent oxides was calculated.

pH: Measurements of pH were made on the centrifuged supernates from

segment 7 and the composites 1-2 and 3-6. The electrode was calibrated with

NIST traceable pH buffer solutions at pH 4 and pH 10. The calibration was

checked with a pH 7 buffer before the samples were measured.

Rheogram: Shear stress as a function of shear rate was measured on the

1:1 and 1:2 dilutions of segment 5 at 31C. The samples were analyzed in

duplicate for shear stress as a function of shear rate using a Haake

Rotoviscos viscometer modified for Hot-Cell operation with an M5 measuring

head and an MV-I sensor. The sample was thoroughly agitated, and 40 ml of the

sample was transferred to the viscometer cup. The shear rate was gradually

ramped from 0 s-I to 468 s-1. Shear stress as a function of shear rate data

was obtained by measuring the shear stress produced at the specific shear

rates. Calibration checks were made with certified 25 cP and 10 cP viscosity

standards to ensure that the viscometer was operating properly.

Shear Strength: Shear strength, rs, is a semiquantitative measure of

the force required to move the sample. Since this property is dependent upon
sample history, the shear strength was measured before the sample was

disturbedsthreemonthsfollowing extrusion. Segments 5 and-7 were analyzed
in duplicate for shear strength using a Haake Rotoviscow viscometer modified
for Hot-Cell operation with an M5 head and a shear vane manufactures at PNL.
The shear vane, #3, had a height of H,=1.588 cm and a diameter of D,=0.800 cm.
The shear strength was then calculated according to Equation I where 4.9 x 10s
dyne'cm is the maximum torque of the M5 head and qr/100 is the ratio of the

---total-torque which is recorded as full-srale-en-the plot of the shear stress.

(1)

9



WHC-SD-WM-TI-649 REV. 0

j°-Oa xSx4.90x105 Penet

axH„x Dv2 a xD 3 ratio

2 6 n
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tance: Penetration resistance was measured in duplicate on segments 5 and 7

to determine whether these solids exhibited dilatant or cohesive properties.

The penetration resistance measurement is a qualitative indicator of a

sludge's cohesive of dilatant behavior and does not provide a quantitative

measurement. Knowledge of cohesive of dilatant properties of a sludge are

useful for 1) interpreting shear strength data, 2) applying pilot-scale sludge

mobilization equations and 3) determining full-scale mixer pump performance

for sludge retrieval. A dilatant sludge will tend to be eroded by the mixer
pumps whereas a cohesive sludge will be broken down into large chunks of

sludge by the mixer pump.

The difference between the penetration resistance of a dilatant material

and a cohesive material is large (a factor of 10) which makes the penetration

resistance a good indicator of this property. A low penetration resistance

(0-10 psi) indicates that a sludge is cohesive. A high penetration resistance
(100 psi or greater) suggests that a sludge is dilatant, but it must be known
whether the sludge is composed of finely divided material and not some other
type of material such as a solid crystal mass to make a final determination.

A Soil Test Inc. CT-421 penetrometer equipped with a 1" diameter probe

tip was used for these measurements. The penetration resistance was measured

after the tip had been inserted to a depth of 1".

CfiEM1CAL AND RADIOCHEMICAL

Select segments, composites and dilutions were prepared for analysis of

chemical and radiochemical components. Before analysis, two fusions of each
of the solids were preformed, and the liquids were filtered through a 0.2 µm
filter. The first fusion was a sodium peroxide fusion in a zirconium crucible
and the second fusion was a potassium hydroxide fusion in a nickel crucible.
Both fusions are needed to determine the sodium, potassium, zirconium and
nickel concentrations. The fusions were dissolved in hydrochloric acid and
the chemical and radiochemical analyses performed on these solutions.

10
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Transuranic: All of the segments or their composites were analyzed for

transuranic content. The analysis of the solids was run on a sodium peroxide

fusion of the samples, and the liquids were run directly. The concentrations

of the transuranics were measured by alpha energy analysis (AEA). The Am and

Cm isotopes were separated from Pu by anion exchange. Both Pu and Am/Cm

fractions were analyzed by alpha counting followed by AEA to determine the

concentrations of Z''''Am; 242Cm, Z¢a `44Cm, 238 Pu and Z'a'`z""Pu. Current MS

techniques require 3 µg/ml of Pu to determine Pu isotopic ratio. The

concentration of Pu was less than 3 µg/ml in all samples; therefore, MS could

not be used to determine the isotopic composition.

Chemical and radiochemical analysis was performed on the segments and

composites as requested. For the solids, these analyses were preformed on

acid dissolutions of the fused composites or water leachates of the composite

material. On the liquids, these analyses were performed on the as-received

samples or dilutions of these samples.

Elemental Analysis: Inductively coupled argon plasma atomic emission

spectroscopy (ICP) was used to determine the concentration of a majority of

the elements in the waste. For the solids, both fusions were analyzed by ICP

to determine the concentrations of all the elements of interest. A water

leach of each solid and a dilution of each liquid was used to measure the

anions. The anions were measured by ion chromatography (IC) using an AS4A

anion exchange column.

Fission Products: The 14C activity was measured directly on segment 7

and composites 1-2 and 3-6. Oxidation and extraction of the_'car_bon was

accomplished by the hot acidic persulfate method using a Coulometric Inc.

carbon analyzer. The 14C was measured on the extract by liquid scintillation

counting.

The Trituim (3 H) analysis was performed on water leaches of the solid

samples and dilutions of the liquid samples. The leachates of dilutions were

distilled, and the distillates were analyzed by scintillation counting.

Due to the volatility of iodine, the waste samples were prepared for

analysis of iodine using a distillation technique. A known amount of I- was

added to the liquid samples or to the acid dissolutions of the KOH fusion of

11
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the solid samples. Sodium sulfite was then added and the sample acidified to

reduce all iodine to F. The sample was then transferred to a distillation

_apparatus_where sodium nitrate was added to oxidize the F to 12. The IZ was

distilled and the distillate acidified. The iodine was then precipitated as

AgI, collected on a filter, dried and weighed to determine the iodine

recovery. The solids were then dissolved in deionized water and counted in a

Ge(Li) diode well detector to measure 129I.

The 79Se and 99Tc were purified using either precipitation or ion

exchange and measured by p counting or liquid scintillation counting. The
237 Np was measured directly by AEA. No analytical methods were available for

the measurement of "Ni and "Zr.

12
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EXPERIMENTAL RESULTS

PHYSICAL CHARACTERIZATION

The physical properties of the as-received material, composites and

dilutions are given in Table 4.

Table 4: Physical properties of material from tank 105-AW.

Property 1-2. 3-4 5 ' .5 5 6 7 3-6
11:2

Density (g/ml)

Sample 1.08 1.35 1.40 1.22 1.16 , 1.44 1.50 1.39

Centrifuged 1.08 1.21 1.09 1.01
Supernate

Centrifuged NS 1.42 1.59 1.58
Solids

Settled Solids
(vol°'o) NS 100* 100* 96.9 85.6 100* 100*

(wt%) NS 100 100 100 100

Centrifuged NS 63.1 75 38 26 70 71
Sol ids (vol9o)

(wt%) NS 66.8 -- - 77.3 78

Solids (wt%) 7-84- 31.2 39.3 25.7 23.0 42.8 58.5 41.6

Ox-ides-(wtY.} 35.8 35.6

pH 13.2 12.8 13.4

Shear Strength (10° 1.64
,,, ,.m2
^yiic, a,

Penetrat ia.4 3 6
Resistance (PSI)

NS No solids in segments I and 2
* No Settling Observed for 2 Days

As shown in Table 4, the as-received material did not settle, although

settling was observed in the segment 5 dilutions, see Figure 6. The settling

in the segment 5 dilutions was noted over the entire 30 hour period; however,

settling appeared 75% and 97% complete after 26 hours for the 1:1 and 1:3
dilutions respectively. Volume percent centrifuged solids dropped by a factor
of 2.0 from the as-received material to the 1:1 dilution, and by a factor of

13
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1.5 from the 1:1 to the 1:2 dilution, suggesting the supernate is saturated
with respect to the solid.

•
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Figure 6. Settling Behavior for the 1:1 and 1:2 Dilutions of Segment 5.

The penetration-resistance of segments 5 and 7 were determined to be 2.5

and 6,Qrgcpgct.iyply•---Therofr^re,-t^le-IRateF'idlin bOt!: S@y^m@^it5 ^cxhibit-----------

cohesive properties. Penetration resistance measurements were made at the
ambient hot-cell temperature of 37C.

Sample Density and wt% solids increased with segment depth suggesting a)
the exclusion of supernate with depth and/or b) a change in"the density of
the solids resulting from either the compression of the solids or a change in
the chemistry of the solid. If supernate exclusion were the only factor, one
would expect the vol% centrifuged solids to increase with depth; however, vol%
centrifuged solids reaches a maximum of 75% in segment 5. Therefore, it is
logical to assume the increase in sample density and wt% solids involve an
increase in solid density resulting from either compression of the solids
and/or a change in the solid composition.

Shear stress as a function of shear rate was measured in duplicate on
the 1:1 and 1:2 sample to supernate dilutions of segment 5. The rheograms are

14



WHC-SD-WM-TI-649 REV. 0

given in Figures 7 to 10. A rheogram for a material will have two portions.

The first appears as a nearly vertical line beginning at the origin and

running up the ordinate. This portion of the rheogram is recording the

behavior of the material as it acts like a solid or gel. When sufficient

force is transmitted to the material to break the gel or make it yield, the

rheogram will angle sharply to the right, and from then on the behavior of the

material as a fluid is recorded. The point in the curve at which the sample

transfers from a solid or a gel to a fluid is the yield point. The stress at

this point measured in Pascal (Pa) on the ordinate is the value of the yield

stress. Shear stress as a function of shear rate is only applicable to

materials which flow. Segment 5 as-received was a solid that did not flow,

therefore, shear stress as a function of shear rate was not measured on the

as-received material.

Both dilutions of segment 5 displayed yield points. These yield points

correspond to yield stresses of 9.6 Pa and 3.0 Pa for the 1:1 and 1:2

dilutions respectively. Past the yield stress, both dilutions displayed a

near linear increase in shear stress with shear rate. The linear fit for the

shear stress (r) versus the shear rate (y) is given in Table 5 according to

equation 2.

r= a + by (2)

where a = Yield Stress (Pa)

b = Slope (Pa"s)

15
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Table S. Linear Fit Parameters for Shear Stress Versus Shear Rate on 1:1 and
1:2 Dilutions of Segment 5.

Dilution a b R`

1:1 Run 1 10.3 0.0122 0.9804

1:1 Run 2 9.62 0.0124 0.9899

1:2 Run 1 3.29 0.00806 0.9736

1:2 Run 2 3.37 0.00759 0.9896

A material which displays a linear relationship between shear stress and

shear rate, provided a defined yield stress is exceeded, is defined as

displaying bingham properties. As shown in Table 5, The linear fit parameters

for the dilutions yield an R2 of approximately one. Therefore, the dilutions
of segment 5 can be considered displaying bingham properties.

The viscosity of a material is found by taking the ratio of the shear

stress divided by the shear rate. If the shear stress increases linearly With

the shear rate, then the viscosity is independent of the shear rate.

Viscosity is reported in cP (1cP=1mPa's). As near bingham materials, the

viscosities of the dilutions varied only slightly with shear rate beyond the

yield point. The viscosity of the 1:1 dilution decreased slightly from 130 cp
to 30 cp over the shear rate range 100 s-i to 450 s-1, and the viscosity of the
1:2 dilution decreased from 42 cP to 15 cP in the same range.

16
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Figure 7. Shear Stress as a Function of Shear Rate for the 1:1 Dilution
of Segment 5.
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Figure 8. Shear Stress as a Function of Shear Rate for the Duplicate 1:1
Dilution of Segment 5.
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Figure 9. Shear Stress as a Function of Shear Rate for the 1:2 Dilution
of Segment 5.
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Figure 10. Shear Stress as a Function of Shear Rate for the Duplicate 1:2
Dilution of Segment 5.
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Chemical Characterization

The results of the ICP analysis for the segments and composites from

tank 105-AW are presented in Table 6. A value in parenthesis indicates the ^

element was not detected. The values listed in parenthesis are the ^

instrumental detection limit achievable for samples that contain low

concentrations of all elements. Figure 11 presents the results of the

elemental analysis for the seven elements with the highest concentrations.

The main elements in the solids (>0.5%) include aluminum, potassium, sodium,

phosphorus, uranium and zirconium. The main elements in the supernates (>1000

µg/ml) include aluminum, potassium, sodium and phosphorus. As shown in Table

6, the supernates contain less than 20 µg/ml of uranium and zirconium.

Silicon appears to be a major component in the solids and supernates, however,

the actual concentrations of sil ico n in these samples is not known because the

samples were stored in glass bottles that may have reacted with the highly

alkaline waste.

The results of the chemical analyses are presented in Table 7. The

results for F through SO4 are in µg/ml for the supernates and µg/g for the

solids.

Table 6. Elemental Analvsis of 105-AW Waste

Supernate concentration
(u /ml)

Solids Concentration (wt%)

1-2 6 3-6 3-4 5 6 7 3-5

A (0.169) ( 0.169) (0.169) (0.0017) 0.0218 0.0314 0.0119 0.0144

Al 906 1130 584 0.324 0.252 0.332 3.66 0.352

As 6.76 9.12 11.1 0.0476 0.0817 0.0616 0.0509 0.0509

8 3.27 19.9 5.96 (0.12) 0.0467 0.0467 0.0467 0.0467

9a 0.25 4.54 2.13 0.0209 0.0184 0.0168 0.0086 0.0194

Be 0.785 2.65 2.7 0.016 0.0138 0.0139 0.00155 0.0172

Ca 7.86 8.03 19.4 0.0944 0.0694 0.0696 0.0977 0.134

Cd 0.1 0.29 0.12 (0.0024) 0.0116 0.0116 0.0116 0.0116

Ce (1.2) (1.2) (1.2) (0.063) (0.13) (0.13) (0.13) (0.13)

Co (2.2) (2.2) (2.2) 0.0903 0.29 0.29 0.29 0.29

Cr 32.5 28.9 133 0.0676 0.0522 0.0477 1.75 0.0868

CE 22.2 ( 4.5) 0.283 0.0170
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Table 7. Anion Analysis-of 105-AW

N
N

A nal yte Supernate Solids_

1-2 3-4 5 6 7 3-6 3 5 6 7 3-6

N1431mM) 59.99 0.79 48.26 44.01 8.94 5.57
Flu ylmq 8300 8000 7700 86800 170000 150000 22000 71800
CP 440 1300 880 1820 2800 2500 1900 1500
Br (40) (200) (500) (300) 1200) (200) (200) 15)
N 62 4900 19500 11000 12100 18000 19000 f30000 7700
N 03 24000 49000 37000 41500 46000 42000 131000 21500
P04 660 (400) 900 1120 2900 15001 1300 (1000)
S04 1760 1800 2100 2600 3100 1800 5600 1000
OH IN) 0.76 0.768
C0 3 (wt% C) 0.12 0.1 0.26 1.6 0.24 0.42 0.57 0.19
TOC 0.06 0.002 0.485 0.3 0.41 0.35 2.93 0.29
Total C 0.18 0.1 0.745 1.9 0.65 0.77 3.68 0.48
pH 13.18 12.8 13.43
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Radiochemical Analyses

^

The results of the radiochemical measurements are presented in Table 8.

The major nontransuranic activities are shown in Figure 12 for the supernates

and Figure 13 for the solids and sludges. As seen in Figure 12, all

supernates measured showed greater than 1 nCi/ml of Cs134.137 Ru10e and Coao

Most of the solids, as seen in Figure 13, contained greater than 1 nCi/g of

Sr90, CoeO Ruioe Sb125 CS134,137 Ce144
and Eu154.15s

The results of the transuranic analyses are listed in Table 8. The

major transuranics are presented in Figure 14 for the supernates and in Figure

15 for the solids and sludges. As shown in Table 8, the activity of F'u239.240

in the solids from composite 3-6 is 290 nCi/g. This value is -50% lower than

the value of 560 nCi/g measured previously in this tank (Scheele, McCarthy

1986). Since Pu239 and Pu24p both have half-lives greater than 5,000 years,

the difference between these studies is most likely the result of dif->'erences

in the locations of the corings. Regardless of the difference, both studies

find the activities of the transuranics in excess of 100 nCi/g, and iF the

waste from Tank 241-AW-105 is to be classified as non-transuranic, th2se

isotooes must be removed.
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Tab1e e. Radiochemical Analyses of Waste from Tank 105-AW.

Analyte 1&2
Activity (nCi/ml)
--6-sup Comp-sup 3&4 5

Activity (NtCi/g)
6-s0l 7 Comp-sol

u-3 6.58E+00 NR 5.90E+00 NR NR NR 1.68E+01 5.41E+O0
C-14 1.24E-01 NR 9.10E-01 NR NR NR ' 2.70E+00 3.00E-CI1 1
5e-79' 2.15F.-02 NR (3.38E-02) NR NR NR (3.24E+01 (2.66E+001
sr-90 3.82E-01 NR (1.17E+01 NR NR NR 3.00E+05 8.15E+104
Nb-94 (4.82E-03) NR (?.76E-031 NR NR NR (2.26E+00 2.72E-01
r.:-99 6.85E+00 NR 3.12E+01 NR NR NR 19.01E+01 5.36E+01
1-129 2.69E-02 NR !.41 E-02 NR NR NR 13.47E+00 1.52E+00
Np-237 (1.89E-03) NR 1.55E-02 NR NR NR 3.45E+00 2.47E+1:10
Am-24.1 9.91E-02 ND 4-.19E-03 1.50E+03 1.95E+03 7.45E+02 5.43E+03 1.04E+03
cm-24 3&244 2.86E-02 2.87E-01 6.53E-04 1.62E+01 ND ND 3.76E+02 3.09E+01
Pu23ej&Am-241 NA 7.30E-01 NA 1.02E+03 2.00E+03 4.37E+02 NA NA
Pu-238&24e (4.50E-02) 4.02E-01 9.46E-03- 3.04E+03 2,98E+03 1.78E+03 2.37E+02 2.87E+03
P.-23rs (4.50E-02) NA 2.36E-03, NA NA NA 16.08E+02 2.91E+02
co-60 2.10E+01 1.31E+02 1.02E+02 5.60E+02 5.32E+02 4.96E+02 5.97E+02 4.30E+02
RU-100 9.35E+02 1.73E+03 9.23E+02 1..91E+04 8.22E+03 5.24E+03 ' ND 5.99E+03
Sb-125 ND ND ND 1.39E+04 1.25E+04 1.48E+04 ND 1.08E+04
C.-134 5.83E+02 3.74E+02 4.93E+02 1.71E+03 9.94E+02 6.13E+02 ND 5.48E+02
c.-137 4.68E+04 8.51E+04 6.71E+04 1.04E+05 8.29E+04 8.32E+04 1,76E+05 6.92E+04

c.-144. ND ND ND 2.99E+04 4.14E+03 3.61E+03 ND 6.58E+03
Eu-154 ND ND ND ND 9.39E+02 ND 8.90E+03 4.10E+02
Eu-155 ND ND ND 1.55E+03 4.33E+02 8.21E+02 1.11E+04 6.49E+02

ro al . phe NA 1.44E+00 NA 4.14E+03 4.95E+03 2.22E+03 NA NA
7ot.l aot• 4.95E+04 NR 7.07E+04 NR NR NR 8.20E+05 2.54E+05

NR = Not requested

ND = Not detected

NA = No analysis available

Insufficient Pu was available in the samples to perform Pu isotopic analyses.

Methods for Zr-93 and Ni-63 were not available.
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ANIONS.XLS

w
0

iMlNfl-X-'l

Analyte Supernate Solids
1& 2 3& 4 51 6 7 COMP 3& 4 5 6 7 COMP

NH3 (mM) 59.99 0.79 48.26 1 44.01 8.94 5.57
F(u g/ml) 8300 8000 700 86800 170000 150000 22000 700
C I 440 1300 80 1820 2800 2500 1900 15
Br

N02

4U

4900 ^

xo0

19500
Sa

1000

900

12100

200

18000

2oa

19000

zOR

30000

5i

75
N03 24000 ^ 49000 3400 41500 46000 42000 81000 210
P04 660 400:' 90 1120 2900 ' 500 1300 "10
S04 1760 1800 190 2600 3100 1800 5600 10
OH (N) 0.76 0.768
C03 (wt% C) 0.12 0.1 0.26 1.6 0.24 0.42 0.57 0.19
TOC 0.06 0.002 0.485 0.3 0.41 0.35 2.93 0.29
Total Carbon 0.18 0.1 0.745 1.9 0.65 0.77 3.68 0.48
pH 13.18 12.8 13.43

F(mM) 436.84 421.05 404.53 4,568.42 8,947.37 7,894.74 1,157.89 3,333.70
CI

Br

N02

12.41

0 50

106.50

36.67

2 50

423.82

;;

24.78

C87

238.64

51.34

3 75
262.99

78.98

2.50

391.22

70.52

2.5D

412.95

53.60

'', 2.50......
652.03

38.29

5.66,.,;.
147.50

N03 387.03 790.20 602.03 669.25 741.82 677.31 1,306.24 306.44
P04 6.95 4 2t 10.41 11.79 30.54 : 5.26 13.69 9:53
S04 18.32 ^ 18.74 21.72 27.07 32.27 18.74 58.30 9.42
C03 0.09 0.08 0.20 1.23 0.18 0.32 0.44 0.15

The shaded values are less than values.

The units for the solid samples are umoles/g.
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limits, and the values reported are the detection limits. The
actual concentrations are less than the reported values.
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Date: Jan 29, 1991

To: Tingey ^
From: Urie^

v

Lab ID

90-6010

90-6842

WHC-SD-WM-TI-649 REV. 0
- :->

..i:^::,......

OH Titration Analysis

Customer ID

102SY 3/4 Solids
Water Leach

D105AW 1-2 SUP

pH/End Point Normality

Init pH 8.12 ----
EP1 pH 6.55 0.002
EP2 pH 4.74 _0.007

Init pH 11.2

to pH 10.0 0.76
EP1 pH 8.78 0.84

EP2 pH 5.01 1.13

Samples are titrated with dilute HC1 and the acid required to titrate
to a pH of 10.0 is, by mutual agreement with customer ascribed to be
OH . Other end points and acid requirements are due to HC03, C03.2 and
hydrolyzable metals. Data is recorded in LRB 52846 page 17.
Analysis performed Oct 25, 1990.
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ANIONS.XLS
J

w
w

Analyte Supernate 9u-^^o ! Solids 90_ 0
1&2 3&R 5 6 7 COMP 3&4 5 6 7 COMP

NH3 (mM) 59.99 0.79 48.26 44.01 8.94 5.57

F(ug/ml) 8300 8000 700 86800 170000 150000 22000 700
CI 440 1300 -- 80 11820 2800 2500 1900 15
Br 40 200 50 300 200 200 200 5

N02 4900 19500 1000 12100 18000 19000 ' 30000 75

N03 24000 49000 3400 41500 46000 42000 81000 210

P04 660 400 90 1120 2900 500 1300 10
S04 1760 1800 190 2600 3100 1800 5600 10

OH (N ) 0.76 0.768
CO3 (wt% C) 0.12 0.1 0.26 1.6 0.24 0.42 0.57 0.19

TOC 0.06 0.002 0.485 0.3 0.41 0.35 2.93 0.29

Total Carbon 0.18 0.1 0.745 1.9 0.65 0.77 -'+ 3.68 0.48

pH 13.18 12.8 13.43

F(rnM) 436.84 421.05 36.84 4,568.42 8,947.37 7,894.74 1,157.89 ` 36.84

CI 12.41 36.67 2.26 51.34 78.98 70.52 53.60 0.42

Br .[ 0.50 e 2.50 ^ 0.63 < 3.75 < 2.50 ^ 2.50 < 2.50 L 0.06
N02 106.50 423.82 7 21.73 262.99 391.22 412.95 652.03 -'- 1.63

N03 387.03 790.20 -A 54.83 669.25 741.82 677.31 1,306.24 ^ 3.39
P04 6.95 4.21 -^ 0.95 11.79 30.54 < 5.26 13.69 < 0.11
S04 18.32 18.74 --:^ 1.98 27.07 32.27 18.74 58.30 - '- 0.10

C03 0.09 0.08 0.20 1.23 0.18 0.32 0.44 0.15

E
x
C^

i
N

E

^
..

rn
A
t0

m
G

0

Page 1
i i , I. l lD,

/^X

1 I. 2sl ^ t^ol,SoGO^ NZCv



WHC-SD-WM-TI-649 REV. 0A4WA
Batte^^e Project Number 14598

Pacific Northwest Laboratories ' Internal Distribution

File/LB

Date September 28, 1993

TO .1 M Tinnpv._ _. ... ....^..,,

From M. W. Urie

Subject Revised Ion Chromatography Results for
0105-AW-C-L and D105-AW-C-S

Based on an evaluation of the originally reported results ( attached) and
information obtained from the SAL files related the prepa ration of the samples
prior to distribution t o the laboratory for analysis, it is obvious that
reported results failed to incorporate the SAL preparatio n factors. The
liquid supernate was di luted by 11x and the solid underwe nt a 102.6x leach
with water. Therefore, the actual results calcula,ted bac k to the "original"
sample are:

90 7703 -^^ 5 6 90-7704^ 90 7704 Dup:
D10 C- D105-AW

( / ( / L
0105-AW C C

µ9 9 mA9 (µ9/mL)

Fluoride 71800 7700 7700
Chloride 1500 770 990
Nitrite 7700 11000 11000
Bromide <500 <500 <500
N:>_.,_n16 r ai.a .--ZiSUv 36vuu 37000
Phosphate <1000 500 1300
Sulfate 1000 2100 2100

Please-note that thesamequalifications apply to the above results as applied
to the originally reported results (e.g., matrix interference affecting
quantitation). Also, the spike recoveries originall y rep orted are valid.

esn- momr ( o/esi
34



WHC-SD-WM-TI-649 ' REV: 0 " , •

N CHRONATO(iRAPHY +a+>tn0n _
^'II^^^E {ALYTICAL RESULTS nnuaa Customer:

F ANIONS SYSTEM-3 100 µL Sample Loop WP #: M 8 518-10

SAMPLE ID «««««««««< CONCENTRATION »»»»»»»»»»>- -

II it
-

n s
LAguUuagR F___ Cl__- NO. Br NO.. PO, s0

ol o-^^o S 1
-
qios-Ac-s

^100 IS "1 S ^ S Zl 0 < l0 10

NArRtir-ePIKG DUP.
xSlke ecovery $ C^(o,Iol -1(,,-18 gp,84 g4,88 Qo,qZ. g3,ql qO^qQ-h

tjlA"eJk (Ao-'1^03) Z . ,
- - - - - - - <o •z. o•a. <0.4 <o• z <o-q. <o• 4 <0•4-

%Spike Recovery $

4•soqo - ^ ^_ __

plos_qw-<-L -Too tooo <so 3'Soo

%Spfke Recovery $

p.y4 q o- "1•l04 4 i4

D bs-AW-C- l_•
100 QO looo ^^ 3400 IZO IQD

%Spike Recovery

%Spike Recovery $

%Spike Recovery $

- - - - - - - I

XSplke Recovery $

Sa Mp"TQl1[ IR1TY'aRF6KE-N CR• hFFEC_TL m.I.UAN7lTATION

COMMENTS 7-^ vERtF1GATlo1-1 STO• FAIWRE of. •" 17.^e^ PaTEI1T1111L u1JGEEE5TINA'ri0N •

. - 3: MAT^tIx Cot+^t}^,,f6NTL RES4.^T ^N Ilg-RRArtG 13ACEU NE ; Ru^1®X1S bi

'41 RyN^ K2,$D 01U1T^ON^ PR6Ct61o0 AFFELTEfO BY DIFFER6NGEL ,,.I 0II.llT10N F01,CTORS

M&TE: WM00474 WA83665

MIJI

^
P/N-F02993 P/N-B11620 Analyst:^- te:

Method: PNL-MA599-ALO-212 Reviewer:
Gt^

Date: c/ R

( a) Units = Ag/mL, unless otherwise noted.
(b) Spike recovery analysis requirements defined by ALO-212, SOW,

or TI -- or performed at operator's discretion.
(c) Calibration, Verification, & Spike Std data in IC Std Binder.
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WHC-SD-WM-TI-649 REV. 0

nr^000 ION CftROM11TOGRnPI1Y 000atl

nnnnn ANALYTICAL RESULTS 0041ne
Customer:

1 ----

wp #:

SAMPLE ID «««««««««< CONCENTRATION >>>>>>>>>>>>>>>>>>>>>

- - - - - - -

LAB NUMBER

Units

( a) F Cl N02 Br N03 P04 S04

7 007
^^'^-'--`^

----

D/os_,owjre-s4p
000^ /30o 19 Soo^ <ioo 49f000 <yoo / boo

ReeoveryXSpike /oZ qc) / O(e /O(e / OS //O `jy

90 _7651_

/023y-i
'700 .200 .1 yao L2oo /7 30o/ S yoo 7,00

-

Y.Spike Recovery

you- 7Glf A - -

D/a/-AZ-c2 wsG2 J' 30 Zo Sooo 2b 3bo0 <<io /670

%Spike Recovery

76 -^13CIO - _ _ __
1

Dlol-H1- g
wo>

1,
( ^frV Go dY /oo

/
<2o 3 4cr^

/
360 S£roo

%Spike Recovery - o - . - - -

D^oz.na-ci-wACh 2 ^o 10 /900 <Zo 3/0 <40 79a

Y.Spike Recovery

49vz-AZ-c1 W4sAI v3o a-o 7zo0 <2a 12o0 <c{o .2 9v0

%Spike Recovery e

L

_ _

7Sp. ke covery

%Spike Recovery

LRB/Pq#: ^ 3730-&3

Anal s Date ^: /-/o-90
yM&TE: WB76878 & WB76880 ^D IV. Il /Irf 0 l l..

ric^u^^. rrw-ru»7>-ef^w-cti :cevleweCV I/^-,(Ai.Wll-'r"^"'^ h'^"'^ll^U^te: II^-'^

(a) : Units = )lq/mL, u111ess otherwise noted.
(b) : Sp_i.ke recovery analysis requirements defined by AL0-212, SOw,

or. TZ -- or performed at operator's discretion.
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WHC-SD-WM-TI-649 REV:""0 " .`,

ION CIiROMATOGRAPHY
ANALYTICAL RESULTS *xt*03X Customer: J. T

325-400: ANIONS SYSTEM-3 100 µL Sample Loop WP #: M 8 S(S-1

SAMPLE ID «««««««««< CONCENTRATION »»»»»»»»»»>
------- IInits1
LAE NUMBER (a) F Cl NO Br NO3 P0 8o4 4

_
p t o5 G^ C-S

^oo IS <S zto <to to

M1lTR^x6Pt^cE D4P•p
ike R^overY

^
$ C^(o^ lo ^ -1(^,-78 gy,84 24.i88 Q0 4^ 83 q Q 0i94-^

MArR f
, ,

t'^IANk

- - - - - - - <o •z o•z. <0-4 <o• z <0•4 <o• 4• <o •4

XSpike Recovery $

--17 oq..3qo_ _

Dtos - A W{-L ^oo -io tooo <5'0 3-500 S^ I^D

XSpike Recovery $

p^P q4-7^o44

obs-^ul-o-l.-
nop qo looo <S-0 3^p Izo 140

XSpike Recovery $

%Spike Recovery $

%Spike Recovery $

XSpike Recovery $

1: MA'7R11(--i,^^'{2-F^'IZE'^JC.E- ^'^'^^-T^67-UA•NTllX1T10N ^

COMMENTS 'Z; vERIFICATiaN S'N• FAiWR6 oF .. iZro; Pc1TF+^7iAl. ^A1bE'>ZFSTIMA-r I oA1

3; MpTR1x caMtbNENTS RES4.LT fN FWV-^ATINb tEARATIG CiACEf-I QC Ru#-1^A^-S Di

O^PFEREtaGES fN O1LµT1D^ FAG"ceRS4: RUN^a Y25'a OUyT1D"" PRE<k6ior.1 AFFEGTe+:l 64

M&TE: WM00474 WA83665
P/N-F02993 P/N-B11620 Analyst:

Method: PNL-MA599-ALO-212 Reviewer: D t ^9a e:

(a) Units =}tg/mL, unless otherwise noted.
(b) Spike recovery analysis requirements defined by ALO-212, SOW,

or TI -- or performed at operator's discretion.
(c) Calibration, Verification, & Spike Std data in IC Std Binder.

T
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WHC-SD-WM-TI-649 REV. 0

onerno ION CHROMATOGRAPHY 00#00

dnnrra ANALYTICAL RESULTS >»*o+ro
tcus omer:

WP q:

_-SN`1PLk: ID
n r t nwmr i_

ZG<Z<ZZZZZii^2«2^t--Cvt^C^.i,T 1{^i^^n1^i- iii»»>i»^i^».3»>

_ - _ _ - - - I Units

LAB NUMBER (a) F Cl N02 Br N03

-

P04

-

S04

-

qQ-_-o _ -
.^ --

<o.a,

--

0.2

- -

<o.y

-

<0.2 <o.4

Y•Spike Recovery I 5 I ^' I I I

90=770
, 22,000 tqoo o0o3 0 <t6 0 Flliuoo / 30o s^oo

'D /01
_

6d 7 1
_

Y.Spike Recovery $

-_ - - _ - _ - - -_- _ - -

YSpike Recovery °5

/cpike Recovery

----

ZSpike Rrcovery

Y.Spike Recovery

L-/Spikecovery

UTE,eFF,PENC6

COMMENTS

Lan/rgN: s 39 -7 o-&S

P9&TE: WB76878 & WI376880

Method: PNL-MA599-ALO-212

Analyt-: Date:

'
Revie er: d^uAQai4^ikLL,ti ^^XQIii^ Vate: -7

1

IZZi1)

(a): Units = µg/mL, unless otherwise noted.
(b): Spike recovery analysis requirements defined by ALO-212, SOW,

or TI -- or performerl at operator's discretion.



^ ,._...,
WHC-SD-WM-TI-649 REV. 0

I *++++ IC ANALYSIS RESULTS +++++
Customer!

WP No: ry/-ts 3^^

SAMPLE ID CONCENTRATION (µg/mL) [Opt: Spike Recovery ($)]

LAB NUMBER F Cl N02 Br NO3 P09- 804

<o. <o. <o. 1 .o

^r_oTGrrY4Z`^ tj
J^ /oSAui-

/
_ 3- - So

/000

He^ K

.ZO tK0 < Sr0 13 3 O

f%er' c e il d,/ .ey

sc.vy
--- ffGi YOO l,yzo iz,iao < 300 y/ 5-o0 117-0 2 G00

-- -1
LRB & Pg4: S3730 Date

M&TE: WB76878 and WB76880 Analyst:/'^ ,,_4_ _-
Method: PNL-MA599-ALO-212 Reviewer:( o O
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WHC-SD-WM-TI-649 REV. 0

I ***** IC ANALYSIB RESULTS *****
customer: LU a

WP No: ^- yS3a^

SAMPLE ID CONCENTRATION ( µg/mL) // [Opt: Spike Recovery (^)]

LAB NUMBER ------ F C1---- H02-- °r- 170 1 P03 804

O- ^Q

_ _ ^ ^ y d^ _ __/

/os,vw ^-^-^wp

-

-7G°

N(AIRI^

`>'o TO <y z.Z oa &o rG0

GIi l tC7`i W,

/u oo 5,300 vKU yyoo <^{O .24,00o LGO I-7

- - - - -

- - - - - - - -
I

LRB & Pg#: 5-373o- (,q
M&TE: WB76878 and WB76880 Analyst:

Date

Method: PNL-MA599-AL0-212 Reviewer:(
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WHC-SD-WM-TI-649
R-
EV. 0

onnnv ION CHROMATOGRAPHY +^+^*^+0

nnnno ANI^LYTICTL RESULTS 00^00
Customer:

Cqt'_# : 7^YI-yS 3a 7

^S7IMPLE ID «««z<zzz<zz<z«< COfvCr;ivTRATiON- >ii»»»»»»»»»

- - - - - -

LAB NUMBER

Units

( a) F C1 N02 Br N03 P04 S04

so-oc9^
7 4

O• 3 <o.Z <o.y <o.Z Co•y ^o.y o.s

%Spike Recovery

Y.Spike Recovery

k^iosJ4uJ-/-5^ 17000o x^o0 -;&ccc ^ 2 oO^ qGlovo V5 00 3lo O

XSpike Recovery

%Spike Recovery

y0_^G^^
6

D/os'=AuJ-G

k' -

lSoooo aSoo 000 <20o

-

y2ooo

-

<SO O i5oo

:Spike Recovery

%Spike Recovery o

%Spike Recovery a

COMMENTS

-#- MArQ^x

/1 Ili

LRB/Pgg: 53-7jo-qo - ..\^ 1^l1 0 .

Analvst.:\^/`-^. Date: /;Z-21-90

WB76878 & WB75880

Method: PPIL-MA599-ALO-212 Revie,.{er: ^J Date: 6 z^ Q

( a): Units = µg/mL, unless otherwise noted.
(b): Spike recovery analysis requirements defined by ALO-212, SOW,

or TI -- or performed at operator's discretion.



WHC-SD-WM-TI-649 REV. 0

Nov. 5,1991

WJ Gray
Pacific Northwest Laboratories
P.O. Box 999
Richland, Wa. 99352

Dear Walt

RESULTS OF OH- DETERMINATION ON DST SAMPLES

1114^^ Batteaoe
Pacific Northwest Laboratories
Battelle Boulevard
P.O. Box 999

Richland, Washington 99352
Telephone (509)

Titrations were performed on the solutions listed below according to the
method specified for alkalinity determination in Standard Methods_for
Examination of Water and Wastewater, 1985, pp.269-273 and PNL procedure 597-
7:40.22 (modified). Differentiation between carbonate, bicarbonate and
hydroxyl alkalinity is made according to the scheme in Standard Methods.

M & TE List- Brinkmann Titroprocessor WB 76834
Brinkmann Dosimat WB 76839
Balance 362-06091-038

Data recorded in PNL LRB 52846 pp.25,27.

AEL DESIT Gii-ATIDN i^uEiiTiFi^ATiDir'

90-7701 105 AW-7 0.054

Questions regarding results or interpretation should be directed to MC Burt on
376-3762.

Since

M urt
Sr. Research Scientist

Twenry-five years ofwence for DOE and the Northwest

42
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PREP Project #1 Project #2 Project 1'3^

Date: /0 Pro g ram: D S T'

Analyst: - Customer: ZY
^6 30 P7-22

Acct. or NPY:
Review: 45

LRBI:

MBTE:

Analyte or Sample Wt Sample Wt Water Total Spike Spike Dilution Diluent Pipet
Program ALO I Sample / Analysis Wet ( g) Dry '(g) Wt (g) Vol (ml) ID Vol (ml) Factor Matrix Calib (ml) Miscellaneous

D-S T - 72 Z) Z o l' 7

-
^I
3 .

^i

- - ,pi

ry_
Ea

O I

w
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Date: Sept 29, 1993 DST Chromiun ( +6) Results
To: Tingey/Gray Logbook BNW-52921
Froan: MW Urie Pages 48-51

Anallyzed: Aug 14, '1991 Revision 1(M. W. Urie)

Cr(+6) D.L. = 2 ug

Sanple
Weight

Log M Saimple ID (g)

25ug Control Std

90-7815 102-AN-Sot 0.2374
90-7815 Blank (*) 0.2374

9D-7703 D105AW-C-S 0.9500
90-7703 Blank

(•)'Saeple weight of 90-7815

i

Sample Aliquot__ Spike
Volune Sample : Spk/Snpl Dilution Conc Vol
(mL) (mL) OaL) Factor (ug/mL) (mL)

5.00 1.00

23.09 7.00 14.04
25.15 5.00 21.39

96.93 5.00 5.00 20.61 5.000 5.00
99.93 10.00 9.99

ised to calc ug/g equivalence.

File: DST5CR6

^iPOJEC7-

1'454g

Cr(+6)
_Sairple__ Cr(+6)

Absorbance w/spk Semple Spike
Sapl Spk/Smpl (ug) (ug) (ug/g) %rec

0.217 26.40 104%

0.010 <2.0 <30.0
0.005 <2.0 <40.0

0.068 0.294 8.27 35.77 '\170.4 `t•.110.0%
0.003 <2.0 <20.0

x
c
^

3

--I
r-<

0,
A
lo

m0̂

Cat Slope 121.68
Intcpt -0.0025
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Date: Jan 29, 1991 DST Chromiun ( +6) Results File: DST4CR6
To: Tingey/Gray Logbook BNW-52921
From: NW Uriie i7y) Pages 30-35

Analyzed: Jan 25^,^`1991

Cr(+6) D.L. = 2 ug
Cr(+6)

Sanple Sartple Aliquot_ - _Spike_ _Sample_ Cr(+6)
Weight Volume Sanple Spk/Smpl Dilution Conc Vol Absorbance 4/spk Saafde Spike

Log # Sample ID (g) (mL) (mU (mL) Factor (ug/mL) ( ml) Smpl Spk/Smpl NO (ug) ( ug/g) %rec

90-7701 D1105AW-7 0.9363 98.61 0.50 0.50 212.64 5.00C 5.00 0.130 0.331 13.29 37.39 2827.0 96.4X
90-7701 Blank (*) 0.9363 90.48 5.00 19.53 <2.0 < 0

( ') Sanple weight of 910-7701 used to caLc ug/g equivalence.

Cr(+6)
Sample Dilution Aliquot !pike_ _Sanple_ Cr(r6) Std/
'Volume 1Wluae Sanple Spk/Snpl Oilution Conc Vol Absorbarxe. w/spk Sample Spike

Log # Sanple ID (mL) (mL) (ml) (mL) Factor (ug/ml) (mL) Sapl Spk/Smpl NO (ug) (ug/mU Xrec

25ug Control Std 5.00 1.00 0.236 26.00 104X

" 102SY `••
90-7691 1/2-AN 5.0787 49.86 10.00 1.08 0.036 2.03 2.,2

`• D105AW ••
2.0 4..^90-7704 C-L 0.9943 10.09 5.00 2.23 <

•• D102AN **
90-7714 SUP 0.9946 10.09 5.00 2.23 <2.0 <4.5

g
2

N

^

^

rn
A
e0

m
<
. i'

O

Cal Slope 119.89
Intcpt -2.29
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Date: Jan 29, 1991
To: Gray ' /
Frpn: MW Orie ./Y)^(H

Analyzed: 1990 1

D5T Chromiun ( +6) Results
Logbook BNW-52921

Pages 28-29,:0,

Cr(+6) D.L. = 2 ug

Saaple Dilution Aliquot_ Spike_
Volume Volune Sanple Spk/Smpl Dilution Lonc Vol

Log # Sartple ID (mL) (mL) (mU (mU Factor ( ug/ml) (mL)

24.8 ug Control Std 4.98 1.00

•• D105AN ••
90-6842 1-2 Sl1P 1.0007 49.95 10.50 10.00 4.85 4.980 9.99

49.75 ug Control Std 9.99 1.00

Cat Slope 126.12
)ntcpt -0.72

File: DST3CR6

C:r(+6)
_Sartple_ Cr(+6) Std/

Absorlxn<:e M/spk Seaple Spike
Smpl Spk/Snpl (tg) (ug) (uG/R'L) %rec .

0.233 28.67 115.6%

0..042 0.468 4.58 58.31 22.2 108.4%

0.443 55.15 110.8%

(n

3

--4
M

^

A
t0

m
C

O

E -

1.



Date: Aug 23„ 1991. DST Chromium ( +6) Resulte
To: Tingey/Gray ^,/ Logbook BNW-52921
From: MW Uriej,bW Pages 48-51

Analyzed: Aug 14, 1991

Cr(+6) D.L. 2 ug

Sample Sariple Aliquot_ _Spike_
Weiight Vodume Sample Spk/Smpl Dilution Conc VOL

Log # Santple ID (g) (mL) ( ml) (mL) Factor (ug/mU (mL)

25ug Control Std CSee betow)

90-7815 102-AN-SoL 0.2374 23.09 7.00 14.04
90-7815 Blank: (*) 0.2374 25.15 5.00 21.39

( *) Sample weight of 90-7815 used to calc ug/g equivalence.

Sample Dilution Aliquot_ Spike_
Valume Voluce Sample Spk/Smpl Dilution Conc Vol

Log Sample ID (mL) (ml) ( mL) (mL) Factor (ug/mU (ml)

25ug Control Stdl 5.00 1.00

** D105AW
90-7703 C-S 0.9500 96.93 5.00 5.00 20.61 5.000 5.00
90-7703 8lan.k 99.93 10.00 9.99

Cal Slope 121.68
Intcpt -0.0025

Cr(+6)
_SaaplL

Absorbance w/spk
Smpl Spk/Sepl ( ug) (ug)

0.010 <2.0
0.005 <2.0

File: DST5CR6

Cr(+6)
Sample Spike
( ug/g) %rec

<30.0
<40.0

Cr(+6)
_Saeple_ Cr(+6) Std/

Absorbance w/spk Sample Spike
Smpl Spk/Smpl (ug) (ug) (ug/mU Xrec

0.217 26.40 104%

0.068 0.294 8.27 35.77 170 110.0%
0.003 <2.0

^^.5 c5 C-

c ^
SL ^

y3

E

n

E

^
o--^

rn
11
to

;X3
rn

0



Date: Jan 29, 1991 DST Chromium ( +6) Results
To: Tingey/Gray ./^ ^ i Logbook BNW-52921
From: MW Urie^Y11^(h- i Pages 30-35

Analyzed: Jan 25/,,,1991

Cr(+6) D.L. = 2 ug

Sample Sample Aliquot_ - Spike_
Weight Voluae Sample Spik/Smpl Dilution Conc Vol

Log # Sample 10 (g) (mL) (mL) ( mL) Factor ( ug/mL) (mL)

90-7701 D105AVJ-7 0.9363 98.61 0.50, 0.50 212.64 5.000 5.00
90-7701 Blank (*) 0.9363 90.48 5.0019.53

( *) Sanlole weight of 90-7701 used to calc ug/g equivalence.

File: DST4CR6

Cr(+6)
I

_Sample__ Cr(+6)
Absocbance ^ /!spk Sample Spikr.

SaQI Spk/Smpl ( ug) (ug) ( ug/g) Xrea

0.130 0.331 13.29 37.39 2827:0 96.4%
<2.0 < 0

Cr(+6)
Sample Dilution Aliquot Spike Sample Cr(+6) Std/
Volume Voluae Sanple Spk/SaQI Dilution Conc Va Absoi-bance

_
w/spk Sample Spike

Log p Sample ID (mL) (mU ( mL) (mU Factor ( ug/mL) ( mL) Smpl :ipk/Smpl ( ug) (ug) ( ug/mU %rec
A
CO 25ug Con trol Std 5.00 1.00 0.236 26.00 104):

** 102SY ***
90-7691 1/2-AN 5.0787 49.86 10.00 1.08 0.036 2.03 2.2

90-7704
** 0105AW **

C-L 0.9943 10.09 5.00 2.23 <2.0 <4.5-

D102AN **
90-7714 SUP 0.9946 10.09 5.00 2.23 <2.0 <4.5

2
f'f

tn

3

^
..

rn
^
t0

m
C

O

Cal Slope 119.89
Intcpt -2.29
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Date: Jan 29, 1991 ' DST Chromiun ( .6:1 Results
io: Gray ^h/. ^ Logbook BNO-52921
from: MN Urie Pages 28-294'S

Analyzed: Oct 25, ,1990 i

Cr(+6) D.L. = 2 ug

Sampde Dilution Aliquot__ Spik,e
Valura Volume Seaple. Spk/Snpl Dilution Conc Vol

Log # Semple ID (mL) (mL) (mL) (ml.) Factor ( ug/mL) (mL)

24.8 ug Control 5td 4.98 1.00

•• D105AW ••
90-6842 1-2 SUP

49.75 ug Control Std

Cal Slope 126.12
Intcpt -0.7?

File: DST3CR6

Cr(•6)
_Semple_ Cr(-6) Std/

Absorbance N/spk Senple Spike
Smpl Spk/Aryl ( ug) (ug) ( ug/mL) %rec

0.233 28.67 115.6%

1.0007 49.95 10.50 10.00 4.85 4.980 9.99 0.042 0.468 4.58 58.31 r 22.2 108.4%

9.99 1.00 0.443 ' 55.15 110.8%
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Date: Au5 23, 1991. D5T Chromiun ( -6) kesults File: 05T5C96
10: iingey/Grey Logbook BBU-52921
Frvn: M. Ur1evF{,^ Pages 48-51

AnalYSed: Aug 14, 1991

Cr(•6) D.L. 2 u9
I:r(•6) F !^ f .

Senple swipte Aliq.iut__ Spike_ 5artpte
`

Cr(•6) k W r l -
Weight Votune smryle spk/Snpl Dilution Conc Vol _Absorbanca_ V/spk sam,le Spike C t :

Lo9 e Sampte I D (g) (m1) ( mL) (el) Factor ( u9/m:) ( wL) Sept Spk/Srtpt (ly) (ug) (ug/9) %rec
E

'. ,54.. . . .
25ug Control Std (See be1ou) . ' . .

90-7815 1D2-Ax-Sol 0.2374 23.09 7.00 14.04 0.010 2.0 130.0
90-7815 Blank r ) 0.2374 25.15 5.00 21.39 0.005 i!.0 <LO.D

(•) saaple weight of 90-7815 used to ce lc ug/9 eq.riva(ence. . '.

Cr(+6)
Saiple Dflution ALlµrot__ Sp)ke _ Sanple Cr(•b) Std/
Vollme Volune Se^ryte Spk/Snpd Dilution L-onc Vol _Alxorbence_ w/spk Se^rle Spike

Log % Seiryle ID (m1) (mL) (aU (mL) Fector (ug/mU (nL) Snpl Spk/Snpl NO (u9) (u9/nt) %rec

25ug Control Std 5.00 1.00 0.217 215.0 104% O

•• 0105AU •• ^
*90-7702'[>5 "` 0.9500 96.93 5.00 5.00 20.61 5.000 5.00 0.068 0.294 ^+yf;'dr' 35.77 "'1'fti.Z 110.0%
90-7703 Blank 99.93 10.00 9.99 0.003 -Q.0 120.0

° /rev.s/

Cal Slope 121.68
lntcpt -0.0025 c ' -

%

^e(^ c +K,^4,
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Date: Jan 31, 1991
Customer: Gray/Tingey Method: EPA 350.3

Approved by: MW Urie.,fyt^,(lN Logbook: BNW5291pg 36-38
****** Note: See Jan 29 Report

Sample ID

Check Std
3.59 mg/L»

102SY

1/2-AN
90-7691

D̂105AFb

6-UP

90-7700

Check Std
3.59 mg/L»

/ ivH
Sample Total Spike `-Sample NH3-N

Vol Vol Spike Vol w/Spk Sample Spk Std
( mL) (mL) Dil ( mg/L) (mL) ( mg/L) (mg/L) ( mg/L) %rec %rec

- ----- ---- ----- ----- ----- ---- ----

1.0 4.00 111%

5.079 49.9 1.0 100.0 0.10 0.78 1.75 8.4 103%

5.079 49.9 1.0 1000.0 0.10 57.00 67.00 616.6 109%

1.0 4.00 111%

Note: 90-7691 and 90-7700 were rerun due to inconsistency of spike recove
for Jan 29th run. Other DST samples from that run had insufficient
quantity of solution for rerun. Previous results may be bias high

Aliquot vol-mL 10.00
NaOH vol-mL 0.25

Total vol-mL 10.25 NH3-N Det. Limit = 0.05 mg/L
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Date: Jan 29, 1991
Customer: Gray/Ting.qy Method: EPA 350 .3

Approved by: MW TioahOnk: BNW5291 pg 32-36
****** Note: See Jan 31 Reruns

NH3-N

Samp12 Tctal Spike Sample NH3-N
Vol Vol Spike Vol w/Spk Sample Spk Std

Sample ID
----- ---

( mL)
-----

(mL)
-----

Dil
---

( mg/L)
-----

(mL)
----

( mg/L) (mg/L)
----- -----

(mg/L)
----

%rec %rec
- -
Check Std

- ---- ----

23.0 mg/L>> 1.0 27.00 117%

D105AW

1-2 SUP -

90-6842 1.001 50.0 1.0 1000.0 0.05 17.00 22.00 866.3 105%

102SY
1/2-AN

90-7691 5.079 49.9 1.0 1000.0 0.10 0.86 13.10 9.3 129%

D105AW

5-L
90-7697 1.001 10.1 1.0 1000.0 0.10 61.00 75.00 676.1 151%

D105AW
6-SUP

90-7700 5.079 49.9 1.0 1000.0 0.10 75.00 90.00 811.4 163e

D105AW

7-L
90-7702 1.001 10.1 1.0 1000.0 0.10 11.30 24.00 125.2 133%

D105AW

C-L
90-7704 0.994 10.1 2.0 100.0 0.10 3.50 4.50 78.0 107%

D102AN

SUP

90-7814 0.995 10.1 2.0 100.0 0.10 2.00 3.30 44.6 137%

Check Std
23.0 mg/L>> 1.0 24.00 104%

Aliquot vol -mL 10.00
NaOH vol -mL 0.25

Total vol -mL 10.25 NH3-N Det. Limit = 0.05 mg/L
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Date: Nov 1, 1990 DST Ammonia Results

Customer: WJ Gray
Approved by: MW Urie

Method: EPA 350.3
Logbook: BNW52919 pg 28-31

NH3-N
Sample Total Spike _Sample NH3-N

Vol Vol Spike Vol w/Spk Sample Spk
Sample ID (mL) (mL) Dil (mg/L) (mL) (mg/L) (mg/L) (mg/L) %rec
---------- ----- ----- --- ----- ---- ----- ----- ----- ----

Check Std
15.8 mg/L>> 1.0 16.00
Cal Std
10.0 mg/L>> 1.0 1000.0 0.10 20.50 112%

105AW
1-2 SUP
90-6842 1.001 50.0 1.0 1000.0 0.10 16.00 30.00 814.6 149%

105AW
3-4 SUP

90-6843 (1) 2.001 50.0 1.0 1000.0 0.10 0.43 10.00 11.2 101%
(2) 2.001 50.0 1.0 100.0 0.10 0.42 1.40 10.9 104%

Cal Std
1.00 mg/L>> 1.0 100.0 0.10 2.00 107%

Aliquot vol-mL 10.00
NaOH vol-mL 0.25

Total vol-mL 10.25 NH3-N Det. Limit = 0.05 mg/L

Std
%rec

101%
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^^^ Batteiie

Pacific Northwest Laboratories
Battelle Boulevard
P.O. Box 999

Richland, Washington 99352
Telephone (509)

Sept. 13,1991

J. M. Tingey
Pacific Northwest Laboratories
P.O. Box 999
Richland, Wa. 99352

Dear Joel:

RESULTS OF OH DETERMINATION ON DST SAMPLES

Titrations were performed on the solutions listed below according to the
method specified for alkalinity determination in Standard Methods for
Examinatian-ef W-at-2r and Wastewat-er-, 1,985, pp.259-273 and PNL procedure 597-
7:40.22 ( modified). Differentiation between carbonate, bicarbonate and
hydroxyl alkalinity is made according to the scheme in Standard Methods.

M & TE List- Brinkmann Titroprocessor WB 76834
Brinkmann Dosimat WB 76839
Balance 362-06091-038

Data recorded in PNL LRB 52846 pp.21,22.

ACL DESIGNATION IDENTIFICATION ALKALINITY AS OH , M

90-7691
90-7703
90-7704
90-7814
90-7815

102SY-1/2-AN
105AW-C-S
105AW-C-L
102AN SUP
102AN SOL

0
0.001
0.768
0
0.002

Questions regarding results or interpretation should be directed to MC Burt on
376-3762.

Sincer y,

^

^^

M. ^Bur/°
Sr. Research Scientist
Analytical Chemistry Laboratory

Tweny-Hve years of xience ^ for DOE and the Northwest

^
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^ W Batte^^eIM-
Pacific Northwest Laboratories
Battelle Boulevard
P.O. Box 999
Richland, WA 99352

DATE: 7/20/92

WHC-SD-WM-TI-649 RE . 0

FACSIlVIII.E TRANS1VIITrAL

To: Leela Sasaki

Company: WHC

City/State:

Facsimile #: 373-4095

Telephone #: 373-1027

From: Joel Tingey

Chemical Sciences Department

Facsimile #: 376-1517

Telephone #: 376-2580

Transmittal Consists of [2] Page(s) including cover page.
» .... :.., ...w: ,:.,. ..;. . d..:

COMMENTS:

Attached is the radionuclide data for tank 10S-AW.

EA-1950-231 (6/91)
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RAD105AW.XLS
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1; 1Z t L I I^l t i i(h ^-f

un
ko

Anatyte 1&2

Activily(nCi/ml)

6-sup Comp-sup 3&4 5

Activity (niCi/g)

6-so 7 Comp-sol

H-3 6.58E+00 NR 5.90E+00 NR NR NR 1.66E+01 5.41E.00

C-14 1.24E-01 NR 9.10E-01 NR NR NR 2.70E+00 3.00E-01

Se-79 2.15E-02 NR 3.38E-02 NR NR NR 3 Z$E+Ui 2,GfiE«QO .:

Sr50 3.82E-01 NR y;S7^+01 NR NR NR 3.00E+05 8.15E+04

Nb-94 4.82E-03 NR ; 316E-03 NR NR NR 2.26Ea0A ':': 2.72E-01

Tc39 6.85E+00 NW 9.12E+01 NR NR NR 8.0'L^sQT '. 5.36E+01

1-129 2.69E-02 NR 2.41E-02 NR NR NR ...... .........__._......:......................... 1.52E+00....

Np-237 1.89Ep3_.__._._..:_..__.......................... NR_.... 1.55E-02 NR NR NR 3.45E+00 2.47E+00

Anr241 9.91E-02 NO, 4.19E-03 1.50E+03 1.95E+03 7.45E+02 5.43E+03 1.04E+03

Cm-243&244 2.86E-02 2.87E,-01 6.53E-04 1.62E+01 ND ND 3.76E+02 3.09E+01

Pu238 & Am-241 NA 7.30E-01 NA 1.02E+03 2.00E+03 4.37E+02 NA NA

Pu-239&240 4.50E-02 4.02E-01 9.46E-03 3.04E+03 2.98E+03 1.78E+03 2.37E+02 2.87E+03

Pu-238 4.50E-02 NA 2.36E-03 NA NA NA 6D6^+42 ^:' 2.91E+02

Co-60 2.10E+01 1.31E+02 1.02E+02 5.60E+02 5.32E+02 4.96E+02 5.97E+02 4.30E+02

Ru-106 9.35E+02 1.73E+03 9.23E+02 1.91E+04 8.22E+03 5.24E+03 ND 5.99Ea03

Sb-125 ND ND ND 1.39E+04 1.25E+04 1.48E+04 ND 1.08E+04

Cs-134 5.83E+02 3.74E^t02 4.93E+02 1.71E+03 9.94E+02 6.13E+02 ND 5.48E+02

Cs-137 4.68E+04 8.51E*04 6.71E+04 1.04E+05 8.29E+04 8.32E+04 1.76E+05 6.92E+04

Ce-144 ND Nq'• ND 2.99E+04 4.14E+03 3.61E+03 ND 6.58E+03

Eu-154 ND N0 ND ND 9.39E+02 ND 8.90E+03 4.10E+02

Eu-155 ND ND ND 1,55E+03 4.33E+02 8.21E+02 1.11E+04 6.49E+02

Total alpha NA 1.44E^00 NA 4.14E+03 4.95E+03 2.22E+03 NA NA

Total Beta 4.95E+04 NR 7.07E+04 NR NR NR 8.20E+05 2.54E+05

NR = Not requested

ND = Not detected

NA = No analysis available

Insufficient Pu was available in the samples to perform Pu isotopic analyses

Methods for Zr-93 and Ni-63 were not available.
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DATA REPORT
PNL Analytical Chemistry Lab
o..d:..^..^1..t<..-t aoc n.n^_nuuiuuuu^y^^ai yiGup, aw uuiuy.

28 September 1991

Client: J. Tingey
WP #: M85180

Cognizant Scientist: Date:

Reviewer: Date: 9 - 30 -9/

Pu isotopes

ALO # Customer ID Mass ATOM % MASS X

Pu-238 * *
Pu-239 92.34 92.30
Pu-240 6.97 7.00
Pu-241 0.619 0.624

90-3591 102AZ-C1-COMSUP Pu-242 0.0752 0.0761

Pu-238 * *
Pu-239 92.34 92.30
Pu-240 6.97 7.00
Pu-241 0.619 0.624

90-3592 102AZ-CI-COMSOL Zr FUSION Pu-242 0.0761 0.0761

Pu-238 * *
Pu-239 92.06 92.03
Pu-240 7.19 7.22

- - - Pi-241 n.673 0.E78
90-3592 102AZ-CI-COMSOL Ni FUSION Pu-242 0.0730 0.0739

90-1767 101AZ-C2-COMSUP **

90-1768 101AZ-CI-COMSOL NA

90-7814 12AN-SUP **

90-7815 102AN-SOL **

90-6842 105AW-1-2 **

90-7701 105AW-7 **

90-7703 105AW-C-S NA

90-7704 105AW-C-L **

* No Pu-238 data are available due to U+ interferance.
** Plutonium mass is too low to permit Pu Mass analysis.
NA denotes 'Not Analyzed'.

(DS91.Pu1)
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WHC-SD-WM-TI-649 REV. 0

NUCLIDE IDENTIFICATIUN REPORT

ONL Analytical Chemistry Lab

.tadioanalytical grouv. M5 bldg.

Gamma Enerny Anaiysis for: Walt Gray

procedure: HTA-4-9

LRBs: Bnw 52327 pp. 127, 144, 146

/`Es-y,e InI

S`iannon W. Thoril0esnr,

P7-22 _76-6529/3196

1/10/91

WP 4: M45322
MKTE: WB 61063 (6/?0)

Cognizant Scientist: _^^__---- ___ Date: IV?

Secondary Reviewer: Date: /_ 757-74_

Sarnple irrformat icmi

Sample PLO # File
(90-) Name

102AZ-c1-)

Wash Zr Fus 6396 T8842

Count Alieuot

Length size

60 iains 8.275E-5 rnL

Wash Blank 6396 T8851 15 ho!trs 6.275E-5 mL

----^ I - : -t^.^

4n( ^D10:.AW-)

lj:'SLrp 6842 T8847 60 u,i.ns 0.16677 mL

3/4-Si.ip 6844 T8849 100 rnins 9.047F_-5 G

3-4 Sol 81k 6844 T8850 100 rnins 9.547E-5 G

5 7696 T8661 100 rnine 9.5E4E-5 G

61

Nctivities in Microcuri.es

Nuclide Activity % Errnr•

Co-60 C. _46E+01 4.E,
RU-106 6. 914E+03 0.5 M *
Sb-125 4. 3?4E+0,=: 2.0
Cs-154 2.551E+01 10.0 h1 +-
Cs-i 37 1. 07=4E+03 0.5
Ce-144 3, 8,-s0E+04 1.0 N*
cti-154 1. 7c7c+0,.' 1.'J

FU-155 6.4077+02 5.41 ^

Arn-241 2. c23E+p12 3. 1

Cs-137 1. 7G9E-Q.1 46.0

Co-60 E. 108_-0:_ +r5.0
Ru-106 9. 34SE-71 3.0

Cs-134 5.825E-01 0.5
Cs-1.;7 4. 6B 3E+01 0. 1

5.597E-01 21.9
R.r-Iv?i; 1.908E+01 11.. E
Sh-125 1. ;94E+0 5.'i

l:s-134 1. 7l9_+pyl 12.2

Cs-137 1.040F.+02 1. 1

Ce-144 2.989E+¢i! 9.7

Eu-155 1. ,°54P+PV7 18. •,
Arn-241 1. 504E+00 23.7

Cs-137 8. 89cF_-01 24. 2

Co-60 5.124F-01 k25.0
R!i-106 8. 015F-+00 29.7

Su-125 1.246c+01 _..

Cs-':?.4 9. 917E-p71 uO. 0 +

La-137 S. c:CSL-+p11 1.2
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Sample Infcrrnation

Sample GLC1 # File

(90-) Name

5 Nlank 7696 T8862

6 Suo 7700 T8863

6 Sol 7698 T8864

6 Sol B1k 7698 T8865

7 Zr Fus 7701 T8666

7 Blank 7701 T8867

GLERSE NOTE THE FOLLpWING:

Activities in Mlcrocurles

Count Fllior-rot Nuclide F+ctivity % Error
Lenoth size

Ce-144 4.139E+00 53.7

--.Eu-154 -3.39sE-01 -30.Jr .r•
FU-155 4. J•:cE-01 56.9

Nrn-341 1. 949EM 15.9

100 rnins 9.524E--5 G Cs-137 6.137E-01 M.7

30 rnirrs 9. "c:OUOE-;c rnl. Co-61 1.316E-01 1.7

-- Rur106- 1. 7a3Er-PVl 4.3
C:s-1 .•,4 3. 77:9E-i11 1.3

Cs-137 8.507E+01 0.1

100 rni ns 9.017 E--5 G Co-60 4. 9`;6E-v71 22.19
Rr-t-10'h 5. c^4;_c+0N 50.0
Sb-125 1.479E+ai 25.0 *
Cs-134 6. 1;=9e.-v71 50.0 *
Cs-137 8.52;:E+01 1.11
Ce-144 .;. 606F+p)a7 K.7
Eu-155 8. 2L16E-01 27.4
Fim-241 7. 45;5E-01 .T;F... 0

100 rnins 9.017 E-5 G Cs-137 4. 214E+Qivr 7.3

100 mins 8.977E-5 G Co-60 5.972E-01 E5.0
Cs-137 2.187E+02 0.7

Eu-154 9.859E+00 3.7
Eu-155 1. 113E+01 4.6
urn-E41 E. 385E+00 8.5

100 rnins 8.977E-5 G Cs-134 2.290+00 ?.vl.vi k
Cs-137 4. c3:,E+p11 1.7
E.-r-.54 3.r;0iF_-01 30.0 F
Grn-241 7. 008E-0f 25.4

txoressed err_ms are r,ne-siqrna counting ( acquired data) errors only. We
estimate that Arcornbined sarnole handlirru and calibration errors are 57•.

Reoorted activities are rnicrecreries oer alinuet unit, ie. oer mL or per G
(as listed r.lnder alipr-Int size). Aci;ivities for samples submitted in C`i'90 have
been decay corrected to January 1, 1990 0¢7:00:00.

Rsterisks refer to rnam-rally estirm;ted percentage errors, based on count data.
The symbol M refers to manually calculated weighted-rnean activities.

"Less than" values. as ro,ininum •_ecec4a'elr= activities for incivissra) sarnplas.
are listed, for each sarnole, Cr,,th 0ocurneni:s ac:cornoanviro cnis rFoort.
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NUCLIDE IDENTIFICATION REPORT Shannon W. Thompson
PNL Analytical Chemistry La b P7-22 376-6529
Radioanalytical group, 325 bldg. August 19, 1991

Gamma Energy Analysis for: DST, Walt Gray

Procedure: HTA-4-9 WP #: M85180
LRBs: BNW 54143 p. 9 M&TE: WB61069 (6/90)

Cogniz ant Scientist: Date:^

Secondary-Reviewer: nata.

Sample Information Activit ies in Microcuries/unit
Sample ALO # File Aliquot Nuclide Activity % Error Note

(90-) Name Size/Unit

105AW-C-5 Zr 7703 T9098 5.029 E-3 G Co-60 4.30 E-1 2.92
Ru-106 5.99 EO 3.55
Sb-125 1.08 El 1.03
Cs-134 5.48 E-1 3.43
Cs-137 6.92 El 0.22
Ce-144 6.58 E0 3.90
Eu-154 4.10 E-1 4.87
Eu-155 6.49 f=1 5.79
Am-241 1.14 E0 4.28

105AW-C-5 Bik 7703B T9099 9.9228 mL Cs-137 9.24 E-5 4.99

102 AN=Soi- 'zr -T815- -T9100 - 9.507 E-4 G Co-60 4.29 E-1 7.31
Cs-137 3.95 E2 0.21
Eu-154 1.65 E0 4.91
Eu-155 1.67 EO 9.81
Am-241 9.92 E-1 17.3

102AN-SoiZrBik 7815B T9101 9.9228 mL Co-60 6.51 E-5 4.94
Cs-134 6.84 E-6 29.5
Cs-137 9.62 E-4 1.35

PLEASE NOTE THE FOLLOWING:

Activities for samples submitted in CY '91 have been decay corrected to
Jaruary 1;- 1991 0o-:-G0:-00- .---{ittits are microcuries per aiiquo't.

Expressed errors are one-sigma counting (acquired data) errors only. We
estimate that our combined sample handling and calibration errors are 5%.

Single asterisks refer to manually estimated percentage errors, based on count
data. The symbol M refers to manually calculated weighted-mean activities.

"Less than" values, as minimum detectable activities for individual samples,
are listed on documents accomoanying this report.
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.:C^Ilic Iuc>JT=r-ICHTION n_KnT

rNL Arialytlcai Cnelnistiry ^nJ

.tiaoioanaiyticai group, W-' claG.

oiGiLla Energy HnaiV=1s TOr: w6,0 Lrciy

Procecure: nT:.-4-5

l_n'c+s: Br.lv 52327 p. 146

bfianrinn w. iniw^wuri

F'7-cC d / b-c,`.iGS/ J: bG

1/,;vJ/71

Ww s: 145.:2:

n&-6: wn 61069 (6/S^.l)

Cognizant Scientist: Lat e:

neconcary Reviewer: ^/7 Dace: L^zfg^
--^ / ---

Sample Information

SaNple HL.U ii File Count HilOi}ot

(5Tt-) Natne ^eYioc^l size

1Die^5AW-)

_.

C-L Sup 7704 76007 E5 rnin 9.1192-2 mL

.LnASE NU c Tnc ru":uWINLi:

Activities in Microcurries

Nuclioe Activity % Error

Co-60 1.022E-01 2.0
Hu-106 9. 2;:c-01 4.2
Cs-134 4. 9::46-01 0.9
Cs-137 6.713E+01 0.1

cxpressed error5 are nne-siyrna counting (acquired data) errors only. We
esnimate tnat our combined sample nancling and calibration errors are 5%.

;wuorteo activities are rnicrocuries per aiiquot unit, ie. per rnn or per 6
(as listed under aliquot size). Activitles for sarap:es subroitted in CY'90 have
oeen decay corrected to Jnnuary 1, 1S30 00:00:00,

-te.r1 Sk1 - " •
--
r^r .. .- -^^ i_..-1^F-iF:tf:Jn^ d11..fB_̂L:-'::2.F'1FS°t{'{->";t^:'y'2 .-.̂̂ i..^...,^, i - , bo

.-
^e^7 an count data.- __

..,.^

The symbol M refers to manually caiculated weignted-rnean activities.

"Less tnan" values, as ruinimurn oetectable activities for individual samples,

are 1lsted, for each sampie, on tne documents accomperrying tnis report..
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DATA REPORT 24 September 1991

PNL Analytical Chemistry Lab

Radioanalytical group,325 Bulldlg.

Client: J. Tingey

NP #: M85180

Cognizact ,SCientist: ^Date:

Reviewer: Date:

ALO / Customer 117 Total Beta Tc-99 Sr-90 Pu-238 Pu-239 & 240

c^ -- -- -- dpm/ dpm/ dpm/ dpm/ dpm/

90-7703 105AW-C-S Zr FUSION 5.63E+08 g 1.19E+05 g 1.81E+08 g 6.48E+05 g 6.38E+06 g

90-7703 105AW-C-S Zr BLANK 5.24E+05 g 2.6 E+04 g < 1.2 E+07 g 3.22E+03 g 1.04E+03 g

90-6.842 lOSAW-1-2 SUP 1.10E+08 ml 1.52E+04 ml 8.49E+02 ml < 1.0 E+02 ml < 1.0 E+02 ml

90-7701 105141-7 2.15E+09 g < 2.0 E+05 g 7.83E+08 g 1.35E+06 g 7.14E+05 g

90-7701 105AW-7 BLANK 3.28E+08 g < 2.0 E+05 g 1.17E+08 g 1.57E+06 g 1.87E+05 g

90-7704 IOSAW-C-L 1.57E+08 ml 6.93E+04 ml < 2.6 E+04 ml 5.25E+00 ml 2.10E+01 ml

E

N
O

E

^

rn
^
^o

m
t

0

(D591.001)



DATA REPORT 12 August 1991

PNL Analytical Chemistry Lab i

Radioanalytical group, 325 Buldg.

Client: J. Tingey

WP C: M85180

Cognizant Scientist: ^('-') Date:

Reviewer: ^^, Date: S^3U ?/

cl
O

ALO d Customer ID Total Beta Tc-99 5r-90

dpm/ dpm/ dpm/

90-6842 IOSAW-1-2 1.10E+08 ml 1.52E+04 ml

90-7701 105AW-7 Zr FUSION 2.15E+09 g < 2.0 E+05 g 7.83E+08 g

90-7701 105AW-7 Zr BLANK 3.28E+08 g < 2.0 E+05 g 1.17E+08 g

Pu-238 Pu-239 & 240

dpm/ dpm/

< 1.0 E+02 ml < 1.0 E+02 ml

E
2

y

3

--1

rn
?
to

A
m
C

O



DATA REPORT 24 September 1991

PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

WP Y: M85180

Cognizant Scientist: O Date: -ZS 9

Reviewer: Date:

ALO # Customer ID Se-79 Tritium 1-1129

dpm/ dpm/ dpm/

Ol
V

90-7703 105AW-C-S Zr FUSION < 5.9 E+03 g 1.73E+04 g 13.38E+03 g

90-7703 105AW-C-S Zr BLANK < 5.5 E+03 g 5.29E+03 g < 1.0 E+03 g

90-6842 105AW-1-2 SUP 4.71E+01 ml 1.46E+04 ml 5.97E+01 ml

90-7701 105AW-7 < 7.2 E+04 g 4.26E+04 g < 7.7 E+03 g

90-7701 IOSAW-7 BLANK < 6.7 E+04 g 5.22E+03 g < 8.1 E+03 g

90-7704 105AW-C-L c 7.5 E+01 ml 1.31E+04 ml 5.35E+01 ml

E
2
n

N

3

^
n-^

Ol
A

^

m

^

(DS91.017)



DATA REPORT

PNL Analytical Chemistry Lab

Radioanalyt:ical group, 325 Buldg

12 August 1991

Client: J. Tingey

WP #: M85180

rn
00

cognizant S:cientist: Date: j 30 - P/

Reviewer: Date: g"3°_ 9I

ALO ^ Customer ID Se-79 Tritium 1-129
c9pm/ dpm/ dpm/

90-7703 105AW-C-S Zr FUSION < 5.9 E+03 g

90-7703 105AW-C-S Zr BLANK < 5.5 E+03 g

90-6842 105AW-1-2 SUP 4.77E+01 ml 1.46E+04 ml 5.97E+01 ml

90-7701 lO5AW-7 < 7.2 E+04 g 4.26E+04 g < 7.7 E+03 g

90-7701 105AW-7 BLANK < 6.7 E+04 g 5.22E+03 g < 8.1 E+03 g

90-7704 105AW-C-L < 7.5 E+01 ml ' 5.35E+01 ml

E
x

i
N

E

.̂,
rn
A
^D

m

0



DATA REPORT 24 September 1991
PNL Analytical Chemistry Lab
Radioanalytical group, 325 Buldg.

Client: J. Tingey
WP 8:: M85180

Cognizant Scientist:^D Date: -LS

Reviewer: l2Aeh9 Date:

(n AL0 # Customer ID Np-237 Uranium Cm-243 & 244
uD dpm/ mg/ dpm/

90-7703 105AW-C-S Zr FUSION 5.48E+03 g 2.16E+01 9 1.20E+04 g

90-7703 105AW-C-S Zr BLANK < 2.9 E+03 g 3.49E+03 g

90-6842 105AW-1-2 SUP < 4.2 E+00 ml 1.20E-02 ml 6.35E+01 ml

90-7701 105AW-7 7.67E+03 g 1.52E+01 g 8.53E+05 g

90-7701 105AW-1 BLANK < 6.7 E+03 g 1.45E-01 g 1.77E+04 g

90-7704 1D5AW-C-L 3.44E+01 ml 3.29E-03 ml 1.45E+00 ml

Am-241 Cm-242
dpm/i dpm/

2 .10E+IID6 g

3 .84E+i03 g

2 .20E+02 ml 1.85E+00 ml

1. 15E+177 g 4.15E+04 g

1. 06E+04 g 5.95E+03 g

9. 3 E+DO ml

F

n

N

3

^
..+

rn
A
<0

rn
C -_

0

(OS91.002)



DATA REPORT 12 August 1991

PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

WP d¢ M85180

Cognizant Scientist: -f ( J /K Date:

Reviewer: Date:

V

ALO Y Customer ID Cm-243 & 244 Am-241 Cm-242 Np-237 Uranium

dpm/ dpm/ dpm/ dpm/ mg/

90-6842 105AW-1-2 SUP i6.35E+01 ml 2.20E+02 ml 1.85E+00 ml < 4.2 E+00 ml 1.20E-02 ml

90-7101 IOSAW-7 Zr FUSION 8.53E+05 g 1.15E+07 g 4.15E+04 g 7.67E+03 g 1.52E+01 g

90-7701 105AW-7 Zr BLANK 1.77E+04 g 1.06E+04 g 5.95E+03 g < 6.7 E+03 g 1.45E-01 g

E

n

N

3

.h
n-i

^̂o

m
t

0
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DATA REPORT 24 September 1991

PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

VP @: M85180

Coynlzm.L 5cientist: -i<K/ Date: -ZS 9/1
-

Reviewer: D ate: V`25 -^ ,

ALO Y Customer ID Total alpha Pu-239 & 240 Pu-238 & Am-241 Cm-243 & 244

v dpm/ dpm/ dpm/ dpm/

90-6844 105AW-3-4 SOL 9.19E+06 g 6.14E+06 g 2.27E+06 g 3.60E+04 g

90-6844 10SAW-3-4 SOL BLANK < 2.1 E+05 g

90-7696 105AU-3-5 1.10E+07 g 6.61E+06 g 4.43E+06 g

90-7696 lOSAU-5 BLANK < 2.1 E+03 g

90-7698 105AW-6 SOL 4.93E+06 g 3.96E+06 g 9.71E+05 g

90-7698 1OSAW-6 SOL BLANK < 2.6 E+03 g

90-7700 IOSAW-6-SUP 3.19E+03 ml 8.92E+02 ml 1.62E+03 ml 6.37E+02 ml

F

n

N

3

1
..

rn
A
l0 .

.Z]
m
G {"

(0591.014)



WHC-SD-WM-TI-649 REV. 0

DATA REPORT 12 August 1991

PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

WP #: M85180

Cognizant Scientist: Q/ Date:

Reviewer: ( •h(.G .^^_ Date:

ALO R Customer ID Total alpha Pu-239 & 240 Pu-238 & Am-241 Cm-243 & 244

- - - dpm% dpm/ dpm/ dpm/

90-6844 105AW-3-4 SOL 9.19E+06 g 6.74E+06 g 2.27E+06 g 3.60E+04 g

90-6844 105AW-3-4 SOL BLANK < 2.1 E+05 g

90-7696 105AW-3-5 1.10E+07 g 6.61E+06 g 4.43E+06 g

90-7696 105AW-5 BLANK < 2.1 E+03 g

90-7698 105AW-6 SOL 4.93E+06 g 3.96E+06 g 9.71E+05 g

90-7698 105AW-6 SOL BLANK < 2.6 E+03 g

90-7700 105AW-6-SUP 3.19E+03 ml 8.92E+02 ml 1.62E+03 ml 6.37E+02 ml
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WHC-SD-WM-TI-649 REV. 0

1^Oatteiie
Pacific Northwest Laboratories

Date

To

From

Subject

September 26, 1991

^JM Tingey

^Y\SK Fadeff / NL Wynhoff ^Jo e

Nb-94 Analysis Results for Samples from DST
Cores-Y02-SY, 1b2=AIrand 105-AW

Project Number

Internal Distribution

LR Greenwood
File/LB

Attached is a summary table containing the results of our 94Nb analysis on
samples from DST cores 102-SY, 102-AN and 105-AW. The samples arLd
corresponding fusion blanks (FBL) were initially fused and/or diluted in the
325-B Hot Cells. They were then analyzed according to PNL-ALO-472, Rev.0,
"Determination of 93mNb and 94Nb". The gamma counting specified in the Nb
procedure_was conducted &cc9rding to PNL-ALO-464, Rev.O, "Procedure for Gamma
Counting and Data Reduction in the Low-Level Counting Room, 329 Building".
94Nb analyses and calculations were performed by GG Brodaczynski, SK Fadeff
and NL Wynhoff between 8/15 and 9/25/91.

After receipt from the hot cells, the samples were divided into two batches
and analyzed. With each batch one reageliL UIdfIK ( nL) and one reagent blank
spike ( BS) were analyzed. The blank spike was spiked with a known quantity
9 Nb. To all samples, blanks and blank spikes, a 95Nb tracer was added to
determine the radiochemical yield for each analysis. The results for all
blanks and fusions blanks were below the minimum detectable activity. The
recoveries obtained on the blank spikes were 106% and 118%. This indicates
average bias of +12%.

of

an

Results for six of the nine samples were below the minimum detectable
activity. Minimum detectable activities differ depending on variations
between analyses such as sample size or dilution, counting time or levels of
other gamma emitters present. For all results above the minimum detectable
activity, uncertainties were calculated at the 67o confidence level by
propagating individual error estimates, such as counting and volume errors.

DSTNB.MEM
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DST Sample Id

Batch 1

102-SY-PCL-Sol

102-SY-1/2-AN

105-AW-C-S

Batch 2

102-SY-PCL-Sup

105-AW-1-2-Sup

105-AW-C-L

102-AN-Sup

WHC-SD-WM-TI-649 REV. 0

Nb-94 Analysis Results for DST Samples

Nb-94 % spike
Sample ID dpm q dpm / ml recovery

90-5032

90-5032FBL1

90-7691

BL-76912

BS-7691z

9U-771J1

90-7701FBL1

90-7703

90-7703FBL1

90-5033

BL-50332

BS-5033z

<3.12 x 103

<4.57 x 103

<5.01 x 103

2.97 x 106
+ 1.09 x 105

<5.01 x 10°

<3.72 x 103

6.04 x 10'
+ 5.43 x 10'

<1.59 x 10'

90-6842

90-7704

90-7814

<9.61 x 100

<1.17 x 101

<2.61 x 100

3.30 x 103
+ 1.32 x 10'

<1.07 x 101

<8.34 x 10'

I.43 x ICi
+ 1.36 x 100

106

118

102-AN-Sol 90-7815 6.80 x 102
+ 1.30 x 102

90-7815FBL1 <1.56 x 102

FBL refers to a fusion blank prepared in the hot cell along with each sample
that was fused. Nominal sample weights and dilutions from the associated
sample were used to calculate each FBL result so they are comparable to the
sample results except for variations such as counting time and other gamma
emitters present.

2 BL refers to a blank and BS to a blank spike, each taken throuah the Nb
procedure only (no hot cell orep). For Batch I the nominal sample weignts ant
dilutions from sample 90-7701 were used in calculatina the 94Nb activity -sna
for Batch 2 the corresponding values for 90-5033 were used. Thus the results
can be compared to those sample results with the same exceptions noted in
footnote 1.
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WHC-SD-WM-TI-649 REV. 0

DATA REPORT
PNL Analytical Chemistry Lab
Radioanalytical group,.325 Buldg.

Client: J. Tingey
WP #: M85180

28 September 1991

Cognizant Scientist: Date: _

Revi ewer: Date: 9- 30 -9/

Pu isotopes

ALO 9 Customer ID Mass ATOM % MASS %

Pu-238

Pu-239 92.34 92.30
Pu-240 6.97 7.00
Pu-241 0.619 0.624

90-3591 102AZ-C1-COM5UP Pu-242 0.0752 0.0761

Pu-238
Pu-239 92.34 92.30
Pu-240 6.97 7.00
Pu-241 0.619 0.624

90-3592 lOZAZ-CI-COMSOL Zr FUSION Pu-242 0.0761 0.0761

Pu-238 * *
Pu-239 92.06 92.03
Pu-240 7.19 7.22
Pu-241 0.673 0.678

90-3592 . 102AZ-CI-COMSOL Ni FUSION Pu-242 0.0730 0.0739

90-1767 101AZ-C2-COMSUP **

90-1768 101AZ-CI-COMSDL NA

90-7814 12AN-SUP **

90-7815 102AN-SOL

90-6842 105AW-1-2 **

90-7701 105AW-7 **

90-7703 105AW-C-S NA

90-7704 105AW-C-L **

' No Pu-238 data are available due to U+ interferance.
Plutonium mass is too low to permit Pu Mass analysis.

NA denotes 'Not Analyzed'.

(DS91.Pu1)
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OATA REPORT 24 September 1991

PNL Analytical Chemistry La6

Radloanalytical group, 325 Buldg.

Client: J. Tingey

WP #: M85180

Cognizant Scientlst:15;^Date:^^S 9^

Reviewer: Date:

V

°iALO / Customer ID Total alpha Pu-239 & 240 Pu-238 & Am-241 Cm-243 & 244

dpm/ dpm/ dpm/ dpm/

90-6844 IOSAIl-3-4 SOL 9.19E+06 g

90-6844 105A1J-3-4 SOL BLANK < 2.1 E+05 g

90-7696 105A11-3-5 1.IOE+01 g

90-7696 105ALl-5 BLANK < 2.1 E+03 g

90-7698 105AW-6 SOL 4.93E+06 g

90-7698 105AW-6 SOL BLANK < 2.6 E+03 g

90-7700 105AW-6-SUP 3.19E+03 ml

6.74E+06 g 2.27E+06 g 3.60E+04 g

6.61E+06 g 4.43E+06 g

3.96E+06 g 9.71E+05 g

8.92E+02 ml 1.62E+03 ml 6.37E+02 ml

^
2
c')

!N

3

^
r-^

rn
a
^o

m
G

O
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DATA REPURT,

PNL Analytical Chemistry Lab

Radioanalytical group. 325 Buldg.

Client: J. Tingey

NP /: M85180

24 September 1991

Cognizant Scientist: o e Date: 9-ZS 9/

Reviewer: oCti°C.-Date:

ALO / Customer ID Se-79 Tritium 1-129

dpm/ dpm/ dpm/

14

90-7703 105A{7-C-S Zr FUSION < 5.9 E+03 g 1.73E+04 g 3.38E+03 g

90-7703 105A1l-C-S Zr BLANK < 5.5 E+03 g 5.29E+03 g < 1.0 E+03 g

90-6842 105A14-1-2 SUP 4.77E+01 ml 1.46E+04 ml 5.97E+01 ml

90-7701 105AN-1 < 7.2 E+04 g 4.26E+04 g < 7.7 E+03 g

90-7701 105A1J-7 BLANK < 6.7 E+04 g 5.22E+03 g < 8.1 E+03 g

90-7704 105Ad-C-L < 7.5 E+01 ml 1.31E+04 ml 5.35E+01 ml

x
C')

Ln

^
i--i

m

lD

m

o ^,.

(DS91.017)



DATA REPORT

PNL Analytical Chemistry Lab

Radloanalytical group, 325 Buldg.

24 September 1991

0

w
^

a
ALO / Customer ID

r
i
f

^
N

= 90-7703 105AW-C-S Zr FUSION

90-7703 105AW-C-S Zr BLANK

90-6842 105AW-1-2 SUP

90-7701 105AW-7

90-7701 105AW-7 BLANK

90-7704 105AW-C-L

Client: J. Tingey

WP 1: M85180

Cognizant Scientist:^D Date:

Reviewer: (, /7LG/79%^ ^^<_ Date:

Np-237 Uranium Cm-243 & 244 Am-241 Cm-242
dpm/ mg/ dpm/ dpm/ dpm/

5.48E+03 g 2.16E+O1 g 7.20E+04 g 2.10E+06 g

< 2.9 E+03 9 3.49E+03 g 3.84E+03 g

< 4.2 E+00 ml :1.20E-02 ml 6.35E+01 ml 2.20E+02 ml 1.85E+00 ml

7.67E+03 g :1.52E+01 g 8.53E+05 g 1.15E+07 g 4.15E+04 g

< 6.7 E+03 g 11.45E-01 g 1.77E+04 g 1.06E+04 g 5.95E+03 g

3.44E+01 ^ ml .1.29E-03 ml 1.45E+00 mi 9.3 E+00 ml

D591.002l 1
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DATA REPORT 24 September 1991
PNL Analytical Chemistry Lab

Radioanalytical group. 325 Buldg.

Client: J. Tingey
WP /: M85180

Cognizant Scientist: Date: 9-

Reviewer: l^^!6Gl^^^ Date:__

` w

110 ALO R Customer ID Total Beta Tc-99 Sr-90 Pu-238 Pu-239 & 240

F- dpm/ dpm/ dpm/ dpm/ dpm/

- -

O
N

90-1703 105AW-C-S Zr FUSION 5.63E+08 g 1.19E+05 g 1.81E+08 g 6.48E+05 g 6.38E+06 g

90-7703 105AN-C-S Zr BLANK 5.24E+05 g < 2.6 E+04 g < 1.2 E+07 g 3.22E+03 g 1.04E+03 g

90-6842 105AN-1-2 SUP 1.10E+08 ml 1.52E+04 ml 8.49E+02 ml < 1.0 E+02 ml 1.0 E+02 ml

90-7701 105AW-7 2.15E+09 g < 2.10 E+05 g 7.83E+08 g 1.35E+06 g 7.14E+05 g

90-7701 IOSAW-7 BLANK 3.28E+08 g c 2.0 E+05 g 1.17E+08 g 1.57E+06 g 1.87E+05 g

90-7704 105AW-C-L 1.57E+08 ml 6.93E+04 ml < 2.6 E+04 ml !5.25E+00 ml 2.10E+01 ml

rn

(OS91.001)



WHC-SD-WM-TI-649 REV. 0

NUCLIDE IDENTIFICATION REPORT

PNL Analytical Chemistry Lab

dioanalytical group. 325 bldg.

Gamma Energy Analysis for: Walt Gray

Procedure: HTA-4-3

LREs: Enw 52327 pp. 127, 144, 146

1,4-!^,yZ 17-i

Shannon W. Thornos%m
P7-22 376-6529/3196
1/10/31

WP #: M45322
M&TE: WB 61063 (6/90)

Cognizant Scientist: ;Date:

Seccmdary Reviewer: Date: /- /r10-

Sarnple Inforrnaticm

Sample ALO # File Count Aliaaot

(30-) Name Length size

( 1S2AZ- 1-)

Wash Zr Fus 6396 T8842 60 mins 8.275E-5 rnL

Wash Blank 6396 T8851 15 hours 8.275E-5 mL

( D105AW-)

Activities in Microcr.rries

Nuclide Activity % Error

Cn-60 3. 246E+411 4.6
Ru-106 6.314E+03 0.5 M *

Sb-125 4. 3:=4E+0c 2.0
Cs-114 2.551E+01 30.8 M *
Cs-137 1. v?d4E+03 0.5
Ce-144 .;. 830E+04 1.0 hl *
Eu-154 1.737E+eic= 1.3
Eu-155 6. 407E+0,_ S. 0 ^t
Arr241 2. c23E+02 Z. 1

Cs-137 1. 7G'jE-& 46.0

1-2 Sup 6842 78847 60 rnins 0.16677 m:- Co-60 E.10CE-02: 5.0 ^r
Ru-106 9. 345E-01 3.0
(.s-139 5. 82Jt-01 0.5

Cs-117 4.683F-+01 0.1

3/4-Sup 6844 78549 100 rnins 3. 047E-5 G Co-60 5.597E-01 K. 9
Ru-106 1.908E+01 11.8
Sb-185 1.394E+01 5.9
C s-1,:4 1. 703 E+pl4l 12.2
Cs-137 1.040E+02 1.1
Ce-144 2.989E+¢i± 9.7
Eu-155 1. 554E+t10 18. o
Arn-241 1.504E+00 23.7

3-4 Sol 81k 6344 78850 100 mins 3.047E-5 G Cs-137 8.898E-01 24.2

y._. ...-f636._. - T8861 - 1Cl.Ll rl:.ns 9.550-5 G :_6,^.l z^5_ ^_^.r
• - iF025. u l..^ ^r_ .

Ru-106 8.215E+00 29.7
Sb-125 1.2461+01 6.1

Cs-04 3. 937h_-ol l +10.0
l.n-137 _. LIbGTo1 i.L

80



WHC-SD-WM-TI-649 REV. 0

.-53lRp-1L -Inforln8tl:7n -.___----- -P[t1vlti F)s in 1%Ilcrocllries

SarnRle- ALO # -- File _CPunt Atir,rnt Nuclide Activity % Errrrr,
(90-) Name Lenoth size

Ce-144 4. 139E+00 53.7
Eu-154 9.390E-01 30.0 *
ELr155 4.:;32E-0i 56.9
A nr-241 1. 949 E+6i 0 15.9

5 Blank 7636 T6862 100 mins 9.524F_-5 G C:s-137 6.137E-01 .=,2.7

6 Suo 7700 T8863 3-7 rnins 9.cKalE-E rnL Co-60 1.316E-01 1.7
Ru-1 vl6 1. 70::E+00 4, 3
Cs-134 3.77^9E-¢11 1.3
Cs-137 8.507E+01 0.1

6 Sol 7698 T8864 100 mins 9.¢117 E-5 G Co-60 4.956E-01 2e.9
Ru-106 5.242E+00 50. 0 *
Sb-125 1.479E+01 25.0 *
Cs-134 S. 129E-Yll 5 0 .0 *
Cs-137 8.3ESE+01 1.2
Ce-144 3. 606E+^D0 56. 7
Eu-155 8. 20E.E-01 2-7. 4
Arn-241 7. 45t;E-01 36. 0

6.S5^.1
_
Nlk-_._-76iF1 - ,T^f)J 11^0 r;tir-c .'3,1117-E-5 ...-_.. ...- 5-i.5^^ .i' ^i4'^C-.`^^.T ...7

7 Zr Fus 7701 T8866 100 rnine 8.977E-5 G Co-60 5.972E-01 25.0 +
Cs-137 8.187E+02 0.7
EU-1 54 9. 859E+00 3.7
Eu-155 1.113E+01 4.6
Arn-241 6. Z85E+¢lrl 8.5

7 Blank 7701 T8867 100 rnine 8.977E-5 G Cs-134 2.8•35E+00 30. a *
Cs-137 4. 233E+p11 1.7

Eu-154 9. t01E-a1 -i3. 0 *
Fun-241 7.008E-01 -5.4

G'LEASE NOTE THE FOLLOWING:

Exqressed errors are one-sigma countinq (acqr.iired data) errors only. We
estirnate that our, cornbined sample handling and calibration errors are 5%.

Reoorted activities are rnicrocuries oer aliquot unit, ie. per rnL or per G
(as listed under aliquot size). Activit.ies for, samples submitted in CY'90 have
been decay corrected to January 1, 1990 00:00:00.

Asterisks refer to rnanually estirnated perr•_entaoe errors, based P-jm count data.
The-symbol FS refers to marruailY caicu'lateh Wf:loilted-rnean acti vities.

"Less than" values, as rninirn!vn detectable activities ror indivicsial samples,
.re listed, fnr- each sarnoie, or, the d,c!vnents acccanoanvin o Eni.s reporc.
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lY Sy e1T/

5(ianrlJn 5V. I :lOwus,-. n

P7-c2

1/.;rl/'j!

&-c: ^rC 61069 (6/50)

C:ognizant scientist: Date:

Seconcary Revlewer: Dace:

Sample Information Activities in oticrocuries

Sarupie Ai.u 4 File Count Aiia,uot Nuclioe Activity % Error
(So-) .varae size

l1]io.JMW-)

C-_ Sup 7704 i6667 cb min 9.119c-6 ML Co-60 1.062=-e11 c.l
- Ru-166 9.222:-01 4.^

Cs-1.:4 •i. 'j34c-01 0. 9

Cs-127 E.712E+01 0.1

:LcAa'c NOTE i^,c ^:ua__uwING:

cxpressea error•> are one-siyrna counting (acquired data) errors only. ::e
Es'.;lmate tnat our comoined sample hanclina and calibration errors are 5X.

leoortea activities are rnicrocuries per aiiquot unit, ie. per m^ or per Co

(as listed under aliquot size). Activities for samples submitted in CY190 have
oeen decay corrected to 7anuary 1, 1990 00 :00 :00,

Asterisks refer to rnanuaiiy estimated percentage errors, based on count aata.
The syrnbol at refers to manually calculated weignted-rnean activities.

"Less chan" values, as minimuun oetectable activities for individual samples,
are listed, for each sarnpie, on the aocuments accompanying tnis report.
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DATA REPORT 12 August 1991

PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

IIP d: M85180

Cognizant Scientist: Date: _Z 3U-

RevieHer: Date: Oq ^3 U- ^/

tp
w

ALO t Customer ID Total Beta Tc-99 Sr-90 Pu-238 Pu-239 & 240
dpm7' dpm/ dpm/ dpm/ dpm/

90-6842 IOSAW-1-2 1.10E+08 ml 1.52E+04 ml < 1.0 E+02 ml < 1.0 E+02 ml

90-7701 105AW-7 Zr FUSION 2.15E+09 g < 2.0 E+05 g 1.83E+08 g

90-7701 I05AV-7 Zr BLANK 3.28E+08 g < 2.0 E+05 g 1.17E+08 g
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DATA REPORT 12 August 1991
PNL Analytical Chemistry Lab

Radioanalytical group, 325 Buldg.

Client: J. Tingey

WP #: M85180

Cognizant Scientist: Date: - 3G -4

Reviewer: ^ Date: 2io

ALO # Customer ID Total alpha Pu-239 & 240 Pu-238 & Am-241 Cm-243 & 244

dpm/ dpm/ dpm/ dpm/-..

90-6844 105AW-3-4 SOL 9.19E+06 g 6.74E+06 g 2.27E+06 g 3.60E+04 g

90-6844 105AW-3-4 SOL BLANK < 2.1 E+05 g

90-7696 105AW-3-5 1.10E+07 g 6.61E+06 g 4.43E+06 g

90-7696 105AW-5 BLANK < 2.1 E+03 g

90-7698 105AW-6 SOL 4.93E+06 g 3.96E+06 g 9.71E+05 g

90-7698 105AW-6 SOL BLANK < 2_6 E±03 u

90-7700 105AW-6-SUP 3.19E+03 ml 8.92E+02 ml 1.62E+03 ml 6.37E+02 ml

0 'A321 6b9-Il-WM-OS-OHM



DATA REPORT 12 August 1991

PNL. Analytical Chemistry Lab

Racllioanalytical group, 325 Buldg.

Client: J. Tingey

WP /: M85180

Cognizant Scientist: Date: a-

Reviewer :

03
Un

ALO I Customer ID Cm-243 & 244 Am-241 Cm-242 Np-237 Uranium

dpm/ dpm/ dpm/ dpm/ mg/

90-6842 105A14-1-2 SUP 6.35E+01 ml 2.20E+02 ml 1.85E+00 ml < 4.2 E+00 ml 1.20E-02 ml

90-7701 105AW-7 Zr FUSION 8.53E+05 g 1.15E+07 g 4.15E+04 g 7.67E+03 g 1.52E+01 g

90-7701 IOSAW-7 Zr BLANK 1.77E+04 g 1.06E+04 g 5.95E+03 g < 6.7 E+03 g 1.45E-01 g

E
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E
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DATA REPORT 12 August 1991
PNL Analytical Chemistry Lab
Radioanalytical group, 325 Buldg.

Client: J. Tingey
WP ,#: M85180

coginizant Scientist: Date:J"-30 - P/ -

Reviewer: Date: !^^
r

^-

ALO ^ Customer ID
CD
rn

90-7703 105AW-C-S Zr FUSION

90-7703 105AW-C-S Zr BLANK

90-6842 105AW-1-2 SUP

90-7701 105AW-7

90-7701 105AW-7 BLANK

90-7704 105AW-C-L

Se-79 Tritium 1-129
dpm./ dpm/ dpm/

< 5.9 E+03 g '

< 5.5 E+03 g

4.7 7E+01 ml 1.46E+04 ml 5.97E+01 ml

< 7.2 E+04 g 4.26E+04 g < 7.7 E+03 g

< 6.7 E+04 g 5.22E+03 g < 8.1 E+03 g

< 7.5 E+01 ml 5.35E+01 ml

E
x
c

N

3

^
rn
A
to

Am
C

0
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NUCLIDE IDENTIFICATION REPORT
PNL Analytical Chemistry Lab
Radioanalytical group, 325 bldg.

Shannon W. Thompson
P7-22 376-6529
August 19, 1991

Gamma Energy Analysis for: DST, Walt Gray

Procedure: HTA-4-9
LRBs: BNW 54143 p. 9

WP #: M85180
M&TE: WB61069 (6/90)

Cognizant Scientist: Date:^

Secondary Reviewer: © Date: rle7/z

Sample Information
Sample ALO # File Aliquot

(90-) Name Size/Unit

105AW-C-5 Zr 7703 T9098 5.029 E-3 G

105AW-C-5 Blk 7703B T9099 9.9228 mL

102 AN-Sol Zr 7815 T9100 9.507 E-4 G

102AN-SolZrBlk 7815B T9101 9.9228 mL

PLEASE NOTE THE FOLLOWING:

Activities in Microcuries/unit
Nuclide Activity % Error Note

Co-60 4.30 E-1 2'.92
Ru-106 5.99 EO 3.55
Sb-125 1.08 El 1.03
Cs-134 5.48 E-1 3.43
Cs-137 6.92 El 0.22
Ce-144 6.58 EO 3.90
Eu-154 4.10 E-1 4.87
Eu-155 6.49 E-1 5.79
Am-241 1.14 E0 4.28

Cs-137 9.24 E-5 4.99

Co-60 4.29 E-1 7.31
Cs-137 3.95 E2 0.21
Eu-154 1.65 EO 4.91
Eu-155 1.67 EO 9.81
Am-241 9.92 E-1 17.3

Co-60 6.51 E-5 4.94
Cs-134 6.84 E-6 29.5
Cs-137 9.62 E-4 1.35

Activities for samples submitted in CY '91 have been decay corrected to
January 1, 1991 00:00:00 . Units are microcuries per aliquot.

Expressed errors are one-sigma counting (acquired data) errors only. We
estimate that our combined sampJe_handling_ and calibratinn errnrs are 5%.

Single asterisks refer to manually estimated percentage errors, based on count
data. The symbol M refers to manually calculated weighted-mean activities.

"Less than" values, as minimum detectable activities for individual samples,
are listed on documents accompanying this report.
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^JVL Projeet Number^ Batte^^e -
Pacific Northwest Laboratories Internal Distribution

RT Steele
MW Urie

Date July 16, 1991 File/LB

To DST Project Management Office t-'

-ri-- - - -
nl R _n.F.. ^. ^

Subject CARBON-14 RESULTS

This work is done by the hot persulfate oxidation method, Test Procedure
7-40.42, rev. 0, "Determination of Carbon-14 in Radioactive-Liquids,
Soils and Sludges". The M&TE No. for liquid scintillation counting is
WA82507 and the M&TE No. for weights is WB69133 or 087306-90. The data
is located in LRB BNW 53268 pp 90, 98-101, 106. NIST C-14 standard, No.
X-52-5, is used as internal standard for determination of %Recovery and
NIST standard W-16-1 is used for determination of counting efficiency.
The estimated error is ± 20%.

The samples were analyzed in duplicate. The reported result is in
Ci/ml, based on the volume of the sample aliquot, or in Ci/g, based on
the wet weight of sample.

Lab ID Sample ID

90-7691 102-SY-k-AN

90 7814 -----102-AN-SUP

90-7815 102 AN-SOL

90-7703 105 AW-C-S

90-7704 105 AW-C-L

90-7701 105 AW-7

smDl size C-14

0.0992 ml 1.4 x10-8 Ci/ml

0.0992 ml 2.0 x10-9 Ci/ml

0.0992 ml 7.1 x10-10 Ci/ml,

0.0992 ml < 6 x10-10 Ci/ml

0.1460 g 2.2 x10-9 Ci/g

0.1430 g 1.6 x10-9 Ci/g

0.2784 g 3.0 x10-10 Ci/g

0.2322 g 2.9 x10-10 Ci/g

0.200 ml 1.1 x10-9 Ci/ml

U.207 ml-- 7-.1 x1V-lO lr.i/II11

0.2043 g 2.6 x10-9 Ci/g

0.2425 g 2.7 x10 9 Ci/g

88
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WHC-SD-WM-TI-649 REV. 0

DST Project Management Office
July 16, 1991
Page 2

Example calculation

(44.8-5.1 cpm) x 1.279 d/c x 15m1/2.018m1 = 1.1 x10-9 Ci/ml
0.200 ml x 2.22e+12 x 0.753 yield

If you have any questions, please call.
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^ WHC-SD-WM-TI-649 REV. 0

Reference Tech Procedure: WHC-053-1
j990 Test Instructions: 105AW^EXT

/.1/9 .

y Page 4 of 5 /

ove the ex truder tray and weigh.

°t
g /V^'U $c viS

_pxtruder Tray 7^ y y3 g
Sample g

Balance 2--

v20. Position the extruder tray for photographs. Place a color bar beside
- the sample. Photograph the extruded sample. Record the picture

number(s).

Photograph Number(s) 'V\ 0 5 cK Ltt
%

Z21. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinant properties of the material.

Length UII61-{^G• ca` lS
4^
U-

0 1
^

BOTTOM TOP

3 6 9 12 15 18

1
Description !-Te'C t_ wt 4,.a

/22. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-1-SST. Record the position of
the segment from which this sample was taken.

105AW-1-SST

Total g
Jar + Lid g
Sample g

Balance

v l0 ^ 'ehg^ ^d(, J Snches
Position from top inches

Signature DateS-LS 7 LRB s^75 9S Page

^I -D^sctosed-I7^-artaitlnderstovd=B I I I I I I I i,92 I I
^igned-3.^ p

I I t t ^ 1 I I I! I I !! I
f

- -- ---
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Aay 21, 1990 Reference Tech Procedure: WHC-053-1

_iM Tingey Test Instructions: 105AW-2-EXT
e,y,._ "- ;.° s

^ ,! 19. Remove the extruder tray and weigh.

Total 9

^Extruder Tray ^ 94• 4.^ g

Sample g

Balance 2-

k20:-position the extrud€rtray-for-photo9raphs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s).

Pfin#oaratih NiiiTibev'(s) n^..

Z21. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinent properties of the material.

1 5Length 47<2 Z6_vl^ -jlle^ ^U- C)

BOTTOM TOP

. _(

`II

3 6 9
INCHES

.^/^^s^ en^ 2poDescription

12 15 18

22. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW 2=SST: Reccrd the pcsiticn of
the segment from which this sample was taken.

lUSAW-2-J.^iT_

N
0

^.I^di-"L^^^
// "v l/L

Total g Length inches

Jar + Lid ^ g Position from top inches

Sample g

Balance

Signature,"^ e Q^ Date^^ O^- LRB r3595' Page ^

I I I I I! I I I I I I I^ I I I I I; ^ I, I i I
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1990 Reference Tech Procedure: WHC-053-1May 24,
iM r;n9ey Test Instructions: 105AW-3-EXT

Page 4 of 5

// 19. Remove the extruder tray and weigh.

Total /0 q, ^• ^ 7 g

Extruder Tray C/ g

Sample Q 7 g

Balance Z

Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture

= number(s). -

8
^ Photograph Number(s) 7
^

_A2 1. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinent properties of the material.

\'«>lCLength I ncm
^°'^^ ils

rI
BOTTOM toLPI^`^P_ l.: Kb;o•^^8oe^) ^:^•' c ^o, ^ r TOP

e
r-

3

Description

9
6 ncINCH ES 1a^^S

, , , , tw l

1 I f rT

jz12. After the cognizant WHC scientist has selected a sample for shear
str?ngth and penetxation_re-_;st.ance mea-suremeflts, trans#er -this sample
to a weighed 100 ml bottle labeled 105AW-3-SST. Record the position of
the segment from which this sample was taken.

105AW-3-SST

Total g

Jar + Lid g

Sample 9

Bal ance

Length ^% ^ches

Position from top /7 inches

Signature P 9-,^,Vl- Date T- P ^ qoLRB 4a>9s Page Z 3

s
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June 13, 1990 Reference Tech Procedure: WHC-053-1
JM Ti^.gey Test Instructions: IOSAW-4-EXT

Page 4 of 5

Remove the extruder tray and weigh.

Total a!ztf^79Kg

Extruder Tray 7 9^"^ g

Sample 3/y / +Z g

Balance o;7,

^. Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s).

Photograph Number(s)

1_, 1. Measure the dimensions-otthe solids in the sam,ple and describe the
color, consistency, and other pertinent properties of the material.

Length -em

BOTTOM TOP

3 6 9 12 15 16
IivCHES

.

_22. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-4-SST. Record the position of
the segment from which this sample was taken.

105AW-4-SST

,all - Length inches^^^

Jar + Lid g Position from top inches

Sample g

Bal ance

Signature^^G i1a.rq Date6/ LRB 53S9S Page 7
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/ June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-5-EXT

^ Page 4 of 5

Z19. Remove the extruder tray and weigh.

^ Total [/o / , SS g

- Extruder Tray 795! /_3 g

- Sample 3 o 7, f z. g

Balance t$ Z

Position the extruder tray for photographs. Place a color bar beside
- the--sa{nple. Photcgraph the extruded sanpl^ gecord the piciure
- number(s).

- Photograph Number(s) I I V 1.4.

- / 21. Measure the dimensions of the solids in the sample and describe the
_ color, consistency, and other pertinent properties of the material.

ii
Length /9 ^y8 cm j(-0

BOTTOM TOP

__^-- . - -- _ . . - --

$or1. N+YT T4 T̂1eE ^fLGrTr Q^'^"^

=_1PCln ^QbQ^L

axra

3 6 9 12 15 18
INCHES

105AW-5-SST

Total 7 g

Jar + Lid ya, 5^ S g

Sample / g

Balance oZ

Length Z inches

Position from inches

S1^yfatUre r^^ii^: a^^ D'ate ^y% LRB .s 3r9s Page ^

Description

{ ^roG^ s{^ i^ ^C fGs ^+C zg^v( w-.1s flosf"^ w^ ^c

wi^ So^ 7ww^ ^.l hlrwlC ^^S ^ ft ^ Sluc^gG
ti---

22. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-5-SST. Record the position of
the segment from which this sample was taken.
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e14,-1990 Reference TechProcedure;-WH6-053-1 -
^"ifngey Test Instructions: 105AW-6-EXT _

Page 4 of 5

Remove the extruder tray and weigh.

Total ///7, CD lo g

Extruder Tray 795! // g _

- - Sample g

Bal ance Z-- _

"^20. Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s). -

Photograph Number(s)

Measure the dimensions of the solids in the sample and describe the _
color, consistency, and other pertinent properties of the material.

Length cm

BOTTOM TOP -

3 6 9 12 15 18 -
INCHES _

Description 77f^ J?o77-0n./ 12" L^)EeL L^)L;7^-^ 7*4,) -

SEGnt£,vT' Frvf PA'frSH c.Ek7F i.v Cv o u covG -

^ B/1^ N tr2cs^ on ^P ^r^ OF S^MWl ^P Pa^^c^ ^7RiEV6S Nuc,^{ -

After the cognizant WHC scientist has selected a sample for shear u/t`
stc'a 7-

- -------- strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-6-SST. Record the position of -
the segment from which this sample was taken.

105AW-6-SST
N o s r/Fi+^

Total Leng inches

Jar + Lid g Position m top inches
Sample g 6^is^9o -

^. -
Baiance ^tvK =0 6-0/-036

Signature ^'r C ' pate4^ LRB 5 3S S Page 3^



WHC-SD-WM-TI-649 REV.

Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-7-EXT
Page 4 of 5

/g. Remove the extruder tray and weigh.

Total ^/ 6 • GO g

Extruder Tray 794/ / S g

Sample 1 22.Z g

Balance IFz

-----={D.- ^OSIt-i3n^heOXt-rSdgp-tray for phntngrapht, Plara a rnlor bar beside i

the sample. Photograph the extruded sample. Record the picture

number(s).

/ Photograph Number(s) 3

"/2 I;-Measurathedimensicns ofthesol?dsin--rhe samp-le and desrrihe U.
color, consistency, and other pertinent properties of the material.

Lengih ` ^^rr ^Q-vLV

BOTTOM d"4 TOP

^ s4 . t 47^
^ CZ,C:Z

rwf cr wb[^

3 6 9 12 15 18
INCHES

Q?scri pti on 4-I41t>.<I_ s^n4 ^ F^c4cl ^ 2_c^ !G ^

Sa P^_ '.n_^ I',--^--

^ f'7`L+- ^̂c..^...-{. ^-^-

d22. After the cognizant WHC scientist has selected a sample for shear
strenqth and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW74'CSST. Record the position of
the segment from which this sample was taken.

105AW _';^_SST

Total ^^ 71 g Length y inches

Jar + Lid 42•67,- g Position from tep- t34±/5 inches

Sa.m..ple 39,09 a

1)yoBalance

Signature /3.ezr`,a Date i__" o LRB 5 339S Page ^-^

I I I I I I I i I ^^^ ^^^I I I I I! i^I I i i ^ II

98 ate i

i^-I I I i i I TI-



., ,,, r.„.:, . .. .. , .,

WHC-SD-WhE-TI-649 REV. 0

TABLE OF CONTENTS

SUBJECT MATTER

r, 1, „ 3

u " it

i t it

it « ^^ 6

99

PAGE

1 -Z

3-9

I/- l9

1a -,2y

jS-24

3o-^'H

3S- 37

d -^frf

ti's'-°t7

_ /^ K/ 6^1 o j-G'4 un, n -f

I! H 11

^l lr ii 3 -'f

^r „ K S



WHC-SD-WM-TI-649 REV. 0

^

L I I I n t,)
sri.
^-

-^-

z s

---

-------

-

-

-

-

---- ---

-----------

-----

-----------

---------

---

--

-

^

i. . .
•I ,,A _V^ /1 I i

I

_ „ _

^' ^• I ^1 r
IPG R. ,. r3 6

, r I

T. M. e

PF ojedt N .
' DO} ° w rk

H

}er B
Dcte

-D(stloaedITo - nu vn ie rsio od n y. I
__ ____

, I Si,g ned 1.



--- =WHC-SD-WM-T%-60 REV:0,

101



_ _ ^ _ ---. :-- -- __ - --- - ---- -- - - _

^

CHAIN-OF-CUSTODY RECOR[) FOR CORE SAMPLING

(1) SFuipment Number J- .5'` (^ (2) Sample Number (3) Supervisor* a 1^ •r . ^ ^

(4) Taink /,,<-,<`> f1 lJ (5) Riser -^ (6) Segment / (7) Core r^ [L (8) Cask Serial Number !0 ^L Z

RadiationSurveyDat:a: (e)EIEEo

Over Top Dose Rate

Side Dose Rate

qottom Dose Rate

^SmearableContan ination
(alpha)

^
`D.

(betaqamr

RPT'

I

"y"" .-. •" -

/Signatun

--_ -tr, .^^ ^ . ^
(11) IN'FORMATION i(Include statement o/labo

(12) Field Comments:

- (13)POINTOEORIGIIN ( 14)SENDERNAME

!n
)S NDERSIGN RE'

-^^/^(!
(19) Seal Intact Uoon Release ? (24) Seal Intacl

IGt Yes q No - E] Yes

DISTRIBUTION: Whi1e-Offi<eofSampleManagement

Pink -Pracest Engmeering, R7-51



CHAIN-OF-CUSTOPY RECORD FOR CORE SAMPLING

(1) Shi mentNumber s ^^b 1 Ip (2) Sample Number /S (3) Supervisor•

(4) Tank / s r c^ (5) Riser //L^ (6) Segment _ z- (7) Core n( q (8) Cask Serial Number 0--

RadiationSurveyData: ( S)FlELD ( 1i6)LAaORATORY ( 10) Shipment Description:

Over Top Dose Rate A. Work Package Number

Side Dose Rate r^! ; ,̂ > B. Cask Seal Number

Bottom Dose Rate C. Sampler Number Used

Smearable Contamination D. Date and Time Sampler Unseated ;Il'/f ^G} /QZ 2-
(alpha) - (alpha)

E. Expected Liquid Content , 7jO^
<n. tJ^- -

(beta-gamma) (bcuyamma) F. Expected Solid Content ^

RvT RPr• G. DDose Rate Through Drill String Z 7`l A7L
(s ynam.e) slna^^rure) H. Expected Sample Length

(11) INFORMATION (inc)ude statemento/laboratory testsl4 beperlormed.) . . -

(12) Field Comments:

'.

(27) Laboratory Comments

.. ..^

7

^
x

^-
^
^

o'

^ -

^.-
rn

o±-'.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING
qo-ol6

1(1)Shiipment Number^dj 6 (2) Sample Number _ 9o dT? (3) Supervisor' r (I^ 1• ^ ^

(4) Tank ( 5) Riser Ib^ (6) Se ment-=^ 7) Core - ai9 n!" ^• `^ "g _( (8) Cask Serial Number ^- ^

a

D6TRIOUTiON: Whae-Oll¢eolSampleManagement Yellow - ReciplentolSample

Pink-ProcessEngineering.R1-51 Goldenrod-TankFarmOperauons,T4.01

Radiation Survey Data: ( 9)FIELD (26) ukeonATORY (10) Shipment Description:

Over Top Dose Rate A. Work Package Number U ^.'- lci

Side Dose Rate 7 B. Cask Seal Number

Bottom Dose Rate C. Sampler Number Used

Simearable Contamination D. Date and Time Sampler Unseated J^fJ`4/^1tY7 ^T^
(a lpba) (sl^ '

,
'

E. Expected Liquid Content ^JC^_

(ceta gamma) ^ee•ta y F. Expected Solid Content

-

RPT• RPT• G. Dose Rate Through Drill String ^^fi .
(Signature) (Signa s H. Expected Sample Lertgth ! .

(11) INFORMATION (Includestatemento(la6oratory teststodeperformed,)

LIf B s1 ^^7S_ s

(12) Field Comments: . (27) Laboratory Comments

(13)POINTOF RIGIN (14)SENDERNA E (16) DATE RELEASED ( 16)D[Ŝ TINÂjTI/ON (20) RECIPIENTNAME

.

( 21)DATERECEIVED

f ( C^^

:i

^^ ,2
(1 N RSI N TURE• (17)TIMERELEASED

//

V 21)RECIPIENTSIGNATURE

[

(23)TIMERECEIVED

vO _

(19) Seal Intact Upon Release ? (24) Seal Intact Upon Receipt ? (25) Seal Data Consistent with this ecold ?

^ Yes q No ^ Yes ^ No
Shipment No. Cask Seal No.

Y N NY
Sample No.
Y[] es O o © es O o Q es q No

RC-6000-309 (0290)
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CHAIN-OF-CUSTOL. RECORD FOR CORE SAMPLING

(1) ShipmentNumber ( 2) Sample Number 7 (3) Supervisor• (71=^^^ -.

(4) Tank ZO Sf]{,( J- (5) Riser L^ ^ (6) Segment ;Fa,2Z^ (7) Core ( 8) Cask Serial Niumber C ^-7

Radiation Survey Data: (9)FNLD ( 26)LAtsoNATONr (10) Shipment Description:

Over lfop Dtne Rate A. Work Package Number

Side Dose Rate B. Cask Seal Number -^i

Bottom Dose Rate C. Sampler Number Used

Smearable Contamination I' ^ D. Diste and Time Sampler tJnseated
(af°Aa) (alpha) E. ExpededLiquidContent

-7
(fxtayamma) (beuyamma) F. Expected Solid Content /

O i D -

RPT• RPT• _-1i/r^.^;,."a_ G. Dose Rate Through Drill String /',^/1JYf^y •-

(s'ynature) (vyn+rurc) H. Ezpected Sample Length _ r/

i(11) INFORMATION (Indudestatemento(laboratory teststobeper/ormed.)

wB

(12) Field Comments: (27) Latioratory Comments

(13)POINTOFORIGIN ( 14)SENDERNA E (16)DATERELEASED (16)DESTIN O (20)REUPIENTNAME (22)DATERECENED

aN^^qcJ ^-L3 90 7 ^,
,o

(154E F IGNAT LlAE (17)TIMERELEASED (21)REUPIENTSIiGNATURE• (23)TIMERECENEb

(19) Seal Intact Upon Release ? (24) Seal In act Upon Receipt ? , (25) Seal Data Consistent with this Record ?

Yes q No
^ EfYes q No

Shipment No. 'Cask Seal No. Sample No.

0 Yes q No (a Yes q No p1Yes q No

iDIS7RIBUTION: White -OfficeofSampleManagement Yellow -Recipiento(Sample BC-6000-309(02A0)

Pink-ProcessEngineering,R1-51 Goldenrod-TankFarmOperations,T4-O1
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CHAIN-OF-CUSTG: ! RECORD FOR CORE SAMPLING

^S.^,o ^ / --•-^J'^ i {
(1) Shipment Number ( 2) Sample Number (3) Supervisor" 2 L^ y^

(4) Tank 'J0_^jVA) (5) Riser 16 L7 (6) Segment 51-('1 (7) Core (8) Cask Serial Number

0

C

:. 7-'i'e•,^ A,^_f.. .. ,^ ^-rrn <Lc^, .-t,.

^ j

/ -. /?.
DISTRIBUTION: White -OfficeofSampieManagement Yellow -RecipientofSample BC-6000-309(02A0)-

^...^ ^Pink-Pro<essEngineering,Rl-51 Goldenrod-Tank Farm Operations, T4-01

Radiation Survey Data: (9)FFELD (26)LABORATORY (10) ShipmentDe:scription:

Over Top Dose Rate /yFV//^ _ /. ;'"•^,.',: A. Work Package Number'. e21^ ^D- D^U

SideDoseRate B. Cask Seal Number 041

Bottom Dose Rate C. Sampler Number Used

Srnearable Contamination ^
J=-(^̂̂

!,f) e__ -/D. Date and Time Sampler Unseated
1p h- -(a a-) -

G^,Y
(alpha)

! /
E. Expected Liqhid Content 0

' (betayamma)
,

(beUyamma) F. Expected SOllid Content

RPT• f1( I rr RPT' G. Dose Rate Through Drill $tring ^^
(synatvre) (srsrnature) H. Expected Sample Length

(11) IINFORMATION (Includestapemento/laboratory teststobeper/ormed.)

R ds3^^s ^7

(12) Field Comments: (27) Laboratory Copnmen s..%' C'.w.^.6<.^-G /^•^-a,r>- r'-^ 7°°
_.c.<^d.vvG il,ia„y.G.G i>v^71c.r Zi...l,o lr^icLra..fi- ^r_

z^
^A-a-Z.l^-.,/ /).a. 2J11a ii.L .<<2,!/tc G.^<.^.i. C<"t^L<.ct a.sc.G

_t-,,.^li ^ /l<• ,(< ^• ^Z^.e- C`co ^i.^^,/^^i^Z'^t^' <[<. C•e-r-ll. [s._- . ^."^

(13)POINTOPORIGIN ( ta)SENDERI^ ME (16) DATE RELEASED (16)DESTINATIO (20)RECIIPIENTNAME (22) DATE RECEIVED

/A!^) l^, ^ ^ y= z 3 -^n 3 2 ^ /"

M,
(15)SENDEkS^GN URE• (17) TIME RELEASED

- qnv -4
(21)RECIPIENTSIGNATURE' ( 23)TIMERFCEIVED

: /U/S ' ,
(19) Seal Intact Upon Release ? (24) Seal Intact Upon Receipt ? • (25) Seal Data Consistent with this Record?

Yes q No q Yes ^ No
Shipment No. ask Seal No. - Sample No
q Y 'N Y N Y &N^ fy^ es Ja o q es ff o q es o
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CHAW-OF-CUSTO, 3ECORD FOR CORE SAMPLING

(1) Shipment Number' CC S- -7 ( 2) Sample Number (3) Supervisor• ®^^^at^^*

(4) Tank (5) Riser ( 6) Segment ^/^1) Core (8) Cask Serial Number' r, lf2^

RadiationSurveyData; : ( 9)FIELD ( 216)LABORATORY

^ r

( 10) ShlpmentDeSCflptlon:

k ^4Over Top Dose Rate S,N S r,a A. Wor Package Number

Side Dose Rate B. Cask Seal Number

Bottom Dose Rate

Smearable Contami

yA/L

nation
--^^-

C. Sampler Number Used I

D. Date and Time Sampleir Unseated
T /
E

(alpha) (alpha) . E. Expected Liquid Content L. ^nn

,(,c..j
(belagamma)

I
(betayamma) F. Expected Solid Content

RPT• r-tt, RPT• j/.C_L G. Dose Rate Through Drill String

(Agnatun) (Signatre)^ H. Expected Sample Length

(11) INFORMATION (Includestatemento/laboratory tests0obeperformed.)

RB s3s93 ^ . s ^

(12) Field Comments: (27) LaboratoryComments

(13)POINTOf RIGI

a/

(1e)SENDERNA E

.[/
l01-

(16)DATER ÊLEjASEO

Z; ^

(1B)DESTI I,TIC)N

2 7. ^(^.I/,

(20) RECIPIENT NAME ( 22) DATE RECEIVED

(15 SENDE SIGN Er ( 17)TIINERELEASED

^^mll^
(21)B. IPIENTSIGNATURE'

Gj^L^
( 23) TIME RECEIVED

s^ ,. 9 i >^ u
(19) Seal Intact Upon Release? (24) Seal Intact U pon Rece i t? (25) Seal Data Consistent with this Record?

Yes q No Q(Yes q No
Shi ment NO. Cask Seal No.
[^Yes q No rb Yes q No

Sample No.
[jYes q No

DISTRIBUTION: White -OlliceolSampleManagement Yellow- RecipientolSample

Pink-ProcessEngineering.R1-51 Goldenrod-TankfarmOperations,TA-01

BC-6000-309 (02190)

i ^^ i
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CHAIN-OF-CUSTOD r.tECORD FOR CORE SAMPLING

(1) ShipmentNumber (2) SampleNumber (3)_Supervisor• V^^ ('-f^- q -
(4) Tank (5) Riser ,&--8_ (6) Segment^ (7) Core ( 8) Cask Serial Number v

Radiation Survey Data: ( 9) FIELD (26)Lii6ORATOR ( 10) ShipmentDescriplion:

Over Top Dose Rate , d, 7̂- A. Work Package Number pZ (.() " 0-

Side Dose Rate

^

l^-iLar^ ^ B. Cask Seal Number ^!^

Bottom Dose Rate C. Sampler Number Used ,2

Smearable Contamination ^ 1 I)E7 D. Date and Time Sampler Unseated >/- c/O
(alpha) (a IpAa)

^ ,
V

E. Expected Liquid Content 312 0

(beu- (bera;yam,n ) F. Expected Solid Content

RPT• -^ i` RPT' ^I G. Dose Rate Through Drill String y^MV^^fj^--
7gnature) (51^rhatu.e)

H. Expected Sample Length r(

(11) INFORMATION (Includestatemento/laboratory teststobepedormed.)

L ^i3 s_3 5- 7j- P- Y

(12) Field Comments: (27) Laboratory Comments

(13) POINT OF ORIGIN ( 14)SENDER AME (16) DATE RELEASED ( 1B)DESTIN ^TIpN (20)RECIPIENTNAME ( 22) DATE RECEIVED

af s
1 ISEN FRSIGN T .. ( 7)TIME RELFA/SED ^ " (It) RECIPIENTSIGNATURE•

^

(23) TIMERECEIYED

/ ' %^77/

C l

i`•Y11 ^^tt« :^/ < !^

(19) Seal Intact Upon Release ? ( 24) Seal I tact Upon R eceipt ? ( 25) Seal Data Consistent with this Record ?

Yes q No
^

^Yes q No
Shipment No. Cask Seal No.
Ef Yes q No 0 Yes q No

Sample No.
[^f Yes q No

DISTRIBUTION: White -OFFiceoFSampleManagement Yellow -RecipientoFSample BC-6000-309(0290)

Pink - ProcessEngineering,RlSI Goldenrod-TankFarmOperations,T4-01

x

^n

-3

On

co

rn
^

O



4

WHC-SD-WM-TI-649 RÊ V. 01

Controlled Document
Copy NO. ° (

May 21, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-1-EXT

Pagelof5

Extrusion of Sample
Tank 105-AW Segment 1

When you have finished an instruction, put a check in from of the item.

General Instructions :

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
3) After centrifuging the solids volume is the average of the high and
low volumes of the solids.
3) All requested weights for sample + container are for a closed -
container.
4) Identify the instrument used for any measurement by reference number
orby_thg_calibration_ID-and_pr9vidp thE_ral-ihrationex.piratior. date.

M&TE List

Balance 1:
Calib ID 388-06-01-016 Calib Exp Date 08-07-90
Location "A" Cell

^ Balance 2:
Calib ID 362-06-01-035 Calib Exp Date 08-07-90
Location "B° Cell

/
3 Thermocouple 1:. „_. ..Caiib ID 6929 - Calib Exp uace "9-De-yi
^ Type K Location "B" Cell

Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

Signatures_^^^^ Ae+^r Dates23-?0 LRB S3395 Page /o

4^1

IT^

I roiec t No.

-LL

a e o r

nter y

I

109 a e

I I iisc se o l an nI ers oo I y I I I



WHC-SD-WM-TI-649 REV. 0

May 21, 1990 Reference Tech Procedure: WHC-053-1
T

E4

JM ingey Test Instructions: 105AW-1-EXT
Page 2 of 5

_ RECEIPT OF 105-AW SEGMENT 1
_^

31. Record the sampler number provided on the chain-of-custody record for
f sample 90-014 and compare this sampler number to the number inscribed on

the sampler.

Sampler # 24 60-'

1^2. Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDED FACILITY ; 325-A-29, RECEIVING OF WASTE TANK SAMPLES IN
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE

----FOR THE RECEIPT AND INSPECTION OF SINGLE SHELL TANK (SST) SAMPLES .

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 1

V3. Weigh a 250mLanda500_mL safety ^ar labeled I05AW-D i and lOSAW-
y ^- SOL1, respectively.

105Aw-nli 105AW-SCLI

Jar+Lid ^^^i3 a 3SS,OL Q .

F-iBalance

Z4 Measure cell temperature.

32,
oi22 5

Thermometer ID Thermocouple ID ^ 9 Z 9
S-y^v

3 W i h t dh. e g e ex er tray.t ru

gExtruder Tray ^ qy- 4 3

Balance?-

Z6. Prepare the camera for use./V A-

3 Lift th tt d f th lib d d i il f t, e o om en ner ano e ra n any o rom he liner into
the dish. Be careful the samDler doesn't slide out of the liner.

When all of the oil has drained from the liner/8 remove the dish a d. , n
inspect the oil collected to determine whether any sample is present.

^ Amount of Samplp3k3 ti.^.4Mount of oil -- /S-ZO,..,Q^

3 Wi th l ith tpe e samp er w rags o remove any residual oil, if needed.

^l A^ --_ Signaturl Date=nt^J Z%pS LRB s^JS^3 Page ^

rojec o. ^ ate wor
I I ^

n ere y t, a e

isc se o
I I

an Urd ers oo BY
10

Eigne
..

Dat^. ^ . ^ ^ jIi ^j iI i , eI I .^



WHC-SD-WM-TI-649 REV. 0 _ I
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May 21, 1990 Reference Tech Procedure: WHC-053-1
'- - JM Tingey Test Instructions: 105AW-I-EXT

Page3of5

^^ylyt^9o

Z10. Remove the V-Ring seal from the valve end of sampler with a 3/32" allen
wrench.

11. Move the extruder platform to the forward position. Set the torque and

L

speed switches to 0 and the directional switch to brake.

-I ^12. Transfer the sampler to the extruder making sure that the valve closure
h1nr4 unriar +hai d ea fres are at tap-,_ pat a woow en r r o the sampler,

insert push rod into the sampler, and remove wooden block. Seat and

-

lock the push rod in back of extruder. Clamp the sampler into position.

T 7 Y 13. Place the sampler valve wrench into closed valve slot. (Horizontal- is
..-.-i 1 ' . \.

----- --- ------fltiJr•eLL 611U YCI^DIGGI 1^ V^1C11.)- and

14. Place the weighed 250 mL jar 105AW-DL1 into position under the drain
t of the extruder collection tras to coll t f li id fypou ec any ree qu rom

the sample.

!/15: Open the sampler valve. With the valve closure wires at top, turn the
valve counterclockwise ( towards the front) to open the valve. Confirm
th t th l i b f di

7-

a e va ve s open e ore orocee na.

7- ^ To extrude the sample, switch the directional switch to reverse and set
the torque at less than or equal to 30. Do not exceed a torque setting
on 30! Gradually increase the speed. Do not exceed a speed setting of

],^7. Watch carefully as the rod and piston approach the valve, paying close
attention that the extruder does not bind or t h C ti t dica c . on nue ex ru ng
until the piston falls into the tray. ^

L/I 8. Drain the free liquid into the 250 mL jar 1OSAW-DL1. Seal and weigh.-
Measure the height (ht) of sample from the bottom of the jar in mm.

-;-1 Estimate the volume using: Volume = (ht - 5) mm X 5OmL/15 mm.

1OSAW-DL1

Total yG 3 7/11^ g Volume Z°s mL
^Jar + Lid g ^ 99b3 5-`

O.q7y q
^. ^Sample g 20

Z-Balance

A 'sin^^+ r_ V_ n, p ^7nato.s_^3Q^ i oo s ?S95 _-^-

I

I^ P oje t N . DaT W rk I I -^
E ter d B D te

D sdo ed To nd Un erst od By 11I

I 5 gne 1. i i ^ ^ Daite ^ ^ i i
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May 21, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AWf EXT

Page4of5 /

v tR th t d d i h9

-7

emo e e ex ru er ray an we g. . j/24^/ 9Q

- Total
9 NU SGIv S

Extruder Tray ^ C1_ `l, y3 g

Sample 9

Balance 2--

Ll20. Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s) .

K^` ^tn o s cPhotograph Number(s)

Z21. Measure the dimensions of the solids in the sample and describe the
color consistenc and other ertina erti st r f th t i l, y, p n p op e o e ma er a .

Length N/II -e cm1
SO\

BOTTOM TOP

3 6 9 12 15 18
INCHES /

Description celo-+`

Z22. After the cognizant WHC scientist has selected a sample for shear
istrength and penetrat on resistance measurements, transfer this sample

to a weighed 100 ml bottle labeled 105AW-1-SST. Record the position of
the segment from which this sample was taken.

105AW-1-SST r ^

Total g ^p ^ ,Ag^ ^^" Sches
Jar + Lid^g Position from top inches
Sam lep g

Balance

Signature rf`J^ Datet 23 90 LRB s^59^ Page /3

- ^ ; I I I
I I i

-F7 F TZ IEl I

^ ^ I_I I I I I ! I I I I I I !
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WHC-SD-WM-TI-649 REV. 0 I I

May 21, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-1-EXT

Page 5 of 5

/23. Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
SOL1. Seal and weigh.

105AW-S0L1

Total AZ A g ^ o ',^

Jar + Lid SrO

9

S^ S

Sample g

Balance Z

Signature A Date S -23 9 0 LRB SjS9r Page / `^

-L-

I
o. a e o r

-

i i

- n e e Y ' ateI I l

W
isc pse o an ers oo

Y 113

I ,9nI ateI I ^ ^ ^^ I I I I I I I i^ I ( I I I I
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Controlled Document

May 21, 1990
Copy NO. Of

Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-2-EXT

Page 1 of 5

Extrusion of Sample
T nk 105 AW S nt 2a - egme

When you have finished an instruction, put a check in from of the item.

General Instructions :

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
3) After centrifuging the solids volume is the average of the high and
low volumes of the solids.
3) All requested weights for sample + container are for a closed -
container.
4) Identify the instrument used for any measurement by reference number

lib ti ID id libb th d th ti i ti tor e ca ra on an provy e e ca ra on exp ra on da e.

M&TE List

Balance 1:
Calib ID 388-06-01-016 Calib Exp Date 08-07-90
Location "A" Cell

I k'^ Balance 2:
Calib ID 362-06-01-035 Calib Exp Date 08-07-90
Location "B" Cell

3 Thermocouple 1-
C lib ID 6929 C lib E 09D t 08 91a ea xp a - -
Type K Location •B" Cell

^ Digitai.Tnermome'ter:
Calib ID 01225 Calib Exp Date 7-12-90

Signature^VQ^'. Date LRB .5339^ Page /s

roie t o. ' Da e o^f Wbrk I I I

nter d y Date 6

Disd sed To on Un ers oo By I14

ign d 1 ^ Date
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WHC-Su WM-TI-o49 REV ^ . D

,--
May 21, 1990 Reference Tech Procedure: WHC-053-1

u tions 105AW-2-EXTTest I tM Ti,- :ns r cngey- J
Page 2 of 5

RECEIPT OF 105-AW SEGMENT 2

tod re ord forid d th h i - f-bd th l-f yer prov e on e c a n o cus cer num1. Recor e samp
sample 90-015 and compare this sampler number to the number inscribed on
the sampler.

Sampler # 54

/2. Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE

RECEIVING OF WASTE TANK SAMPLES IN325-A-29325A SHIELDED FACILITY ; ,
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE
FOR THE RECEIPT AND INSPECTION OF SINGLE SHELL TANK (SST) SAMPLES.

rrTOne7nN AND CeMDITNC OF _OS-AW CFPMFNT 2 In oavn ^.1.^

^ni ^ VV safety jar labeled 105AW-DL2 and 105AW-mLWeigh a 250 mL and a 5003 3.
SOL2, respectively.

105AW-DL2 105AW-SOL2

Jar + Lid 2(a6 ,3^ g a5'z.R3 9 ^

^ Balance I

7
4. Measure cell temperature.

3a- C

Thermometer ID O I Z Z. S Thermocouple ID 9 2 4

Weigh the extruder tray. -Z5 r-.

y IL{3 gExtruder Tray 7 9 , T

Balance 2,

Z6. Prepare the camera for use.

I L/^ Lift the bottom end of the liner and drain any oil from the liner into
the dish. Be careful the samDler doesn't slide out of the liner.

i/8. When all of the oil has drained from the liner, remove the dish and
inspect the oil collected to determine whether any sample is present.

Amount of Sample \,..wti -e- Amount of oil

Wipe the sampler with rags to remove any residual oil, if needed._

S3S_95s L f^l 6 ^` -CAk A ^ Date LRB PageSignature =._,

Project No.^! Dote of Work '
I

,
I I

nte ed By Date 9 2!- y a

Discl^se To and U derslooj By

5igned 7. I 115 j I Dote Ii i

^ I ^ i I I nL,_ i



"iHC-SD-WM-TI-649 REV.0

May 21, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-2-EXT

Page 3 of 5

/ 10. Remove the V-Ring seal from the valve end of sampler with a 3/32" allen
wrench.

Zi1. Move the extruder platform to the forward position. Set the torque and
speed switches to 0 and the directional switch to brake.

'-^I2. Transfer the sampler to the extruder making sure that the valve closure
wires are at top, put a wooden block under the rear of the sampler,
insert push rod into the sampler, and remove wooden block. Seat and
lock the push rod in back of extruder. Clamp the sampler into position.

- -
13. Place the sampler valve wrench into closed valve slot. (Horizontal is

closed and vertical is open.)

-14. Place the weighed 250 mL jar 105AW-DL2 into position under the drain
spout of the extruder collection tray to-collectany frea liquid from
the sample.

1 Open the sampler valve. With the valve closure wires at top, turn the
valve counterclockwise ( towards the front) to open the valve. Confirm
that the valve is open before proceeding.

_16. To extrude the sample, switch the directional switch to reverse and set
- the torque at less than or equal to Q. Do not exceed a torque setting---- -- -of 30! Gradually increase the speed. Do not exceed a speed setting of

^'^

ii. Watch carefully as the rod and piston approach the valve, paying close
attention that the extruder does not bind or catch. Continue extruding
until the piston falls into the tray.

- 18 Drain the free liquid into the 250 mL jar 105AW-DL2. Seal and weigh.
Measure the height ( ht) of sample from the bottom of the jar in mm.
Estimate the volume using: Volume - (ht - 5) mm X 5OmL/15 mm.

TOSAW-"uL2

T-otal 5/ / a g Volume ?S mL

Jar+Lid 2((^. 29
- ^

g

Sampl 2 ^h^

/ YS^^_ Balance .2-
ZS2. 7 3 L

-Signature Date^ ^ LRB S-^S Page 11'7 ^
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May 21, 1990 Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-2-EXTJM Tin eg y

4 f 5P oage

i 3 19. Remove the extruder tray and weigh.

l^ T to a g

^? g /Z/aExtruder Tray ^ 4,

Sample g

Balance 2-

---- -_y20<-Pnsii:ion the extruder tray for photographs. Place a color bar beside
Photograph the extruded sample. Record the picturelethe samp .

number(s). -

Photograph Number(s)

s of the solids in the sample and describe theidithZ one mens21. Measure
celor, concictanc,v; and other pertinent properties of the material.

Length

TOPBOiIUM

^

1 I-f ^
3 6 9 12 15 18

INCHES

Description

-f2. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-2-SST. Record the position of
the segment from which this sample was taken.

^

105AW-2-SST

Total 9 Length inches

'' snches^- Jar r t;d L^^ g Resitien-from-top -

Sample g^

Balance

' LRB Page^f Date Y($i t . ,qn a Ure,

li

. ^ Da^ e of

84

To an Un ers oo By

i D fegn
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May 21, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-2-EXT

Page5of5

/23. Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
S0L2. Seal and weigh.

105AW-SOL2

Total g

Jar + Lid 3 52, g

Sample g

Balance

Signatur^C l Date 55^3/Ô LRB S3,S Page 117

^- ra(EC aieo ^ or ^ .i I
I

I i
I

ae

,
isc ose o

I
an d n erz o0 b

I 118 I
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May 24, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105A`d-3-EXT

Page 1 of 5

-- -------- Extrusion of Samnle

Tank 105-AW Segment 3

When you have finished an instruction, put a check in from of the item.

General Instructions:

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
3) After centrifuging the solids volume is the average of the high and

of i6n enlirle
IVW VUIUIIIC^ VI the a -

3) All requested weights for sample + container are for a closed
container. -
4) Identify the instrument used for any measurement by reference number
or by the calibration ID and provide the calibration expiration date.

M&T"t List

3 Balance 1:
Calib ID 388-06-01-016 Calib Exp Date 08-07-90
Location "A" Cell

Balance 2:
Calib ID 362-06-01-035 Calib Exp Date 08-07-90
Location "B" Cell

3 Thermocouple 1:
Calib ID 6929 Calib Exp Date 09-08-91
Type K Location "B" Cell

3 Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

Signature Date S23 LRB 575 9s Page °Zd
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May 24, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-3-EXT

Page 2 of 5

RECEIPT OF 105-AW SEGMENT 3

/1. Record the sampler number provided on the chain-of-custody record for
sample 90-016 and compare this sampler number to the number inscribed on
the sampler.

Sampler # 8 '^ ^^ 9a

11/2. Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDE FACILITY ; 325-A-29, RECEIVING OF WASTE TANK SAMPLES IN
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 3

Yietgh a-250-mL and a 500 mL-sai'etY jar -iabeled 105AW-013 and 105AW-
SOL3, respectively.

105AW-0L3 105AW-SOL3

Jar + Lid 261. o3 g .35.^. 2- 7 g

Balance

/%4. Measure cell temperature.

j 3 °C

Thermometer ID 0 /2zS Thermocouple ID 92 9

5. Weigh the extruder tray.

Extruder Tray 79 ^•'^/ g

Bal ance ^

% 6. Prepare the camera for use.

'7. Lift the bottom end of the liner and drain any oil from the liner into
the dish. Be careful the sam p ler doesn't slide out of the l.i.n.Pr_

3 When all of the oil has drained from the liner, remove the dish and
inspect the oil collected to determine whether any sample is present.

Amount of Sample ID Amount of oil L U^
i

Y 9. Wipe the sampler with rags to remove any residual oil, if needed.

Signature Date.S23- e LRB Page .21
/
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May 24, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instru:tions: 105AW-3-EXT

Page 3 of 5

^
3 10. Remove the V-Ring seal from the valve end of sampler with a 3/32" allen

wrench.

L11. Move the extruder platform to the forward position. Set the torque and
speed switches to 0 and the directional switch to brake.

yl_2_. Transfer the sampler to the extruder making sure that the valve closure
wires are at top, put a wooden block under the rear of the sampler,
insert push rod into the sampler, and remove wooden block. Seat and
lock the push rod in back of extruder. Clamp the sampler into position.

v13. Place the sampler valve wrench into closed valve slot. (Horizontal is
closed and vertical is open.)

^14. Place the weighed 250 mL jar 105AW-DL3 into position under the drain
spout of the extruder collection tray to collect any free liquid from
the sample.

4'^15. Open the sampler valve. With the valve closure wires at top, turn the
valve counterclockwise (towards the front) to open the valve. Confirm
that the valve is open before proceeding.

f6. To extrude the sample, switch the directional switch to reverse and set
the torque at less than or equal to 30 . Do not exceed a toraue setting
of 30! Gradually increase the speed . Do not exceed a speed setting of
50.

--'17. Watch carefully as the rod and piston approach the valve, paying close
attention that the extruder does not bind or catch. Continue extruding
until the piston falls into the tray.

• j : :`. ^^ -- Sea l8:_-_Drd n=tha f 'l$
q
1%=d=3nt6 the ^ J,Ti

,̂
'ar 1ua„W-D'L'J. el and we ig h.

Measure the height ( ht) of sample from the bottom of the jar in mm.
Estimate the volume using: Volume = (ht - 5) mm X 5OmL/15 mm.

105AW-DL3

Total g

Jar + Lid g

Sample g

Vol ume mL

Balance

Signature Date S' - 23- q°LRB S3^yS Page .2.2

Irolect Ia. - ^ Date o Work
I ^ ^ I I

^
j nter Date " -I

r
y

1

iscl"sea o

ign

ana naers ooo t3y 121
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WHC-SD-WM-TI-649 REV. 0

May 24, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-3-EXT

Page 4 of 5
/

^19. Remove the extruder tray and weigh.

Total /O 5;^'r5/• W g

Extruder Tray C/ 41/ g

Sample Q^ y_Z 7 g

Balance Z-

Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s).

Photograph Number(s) # 7

1,21. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinent properties of the material.

Length r^^ CuA I cm
^^/^ rL ^ l15^

'^lC
t >•

BOTTOM TOP

CJ^

3 12dy^,^ 'INCHES eri5^'o„f (bS^^^c^^
c C6

Description V nle^.: w o b T^ CZ ^ e^w^ •uG^ C< ^.I }P

S

iZ12. After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-3-SST. Record the position of
the segment from which this sample was taken.

105AW-3-SST

Total ^^--9
Jar + Lid g

Sample V 9

Balance _

Length 7'^nches

Position from top ^T^inches

Signature a91.110° 114^ Date 7-2-2 cloLRB s'3S95' Page .23

n̂eere :
Y I
A

122 DBFe- °-tt-^¢o -
Ec ose 1 9 an i nrfers oo Y . . i.
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May 24, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-3-EXT

Page5of5

L23. Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
50L3. Seal and weigh.

105AW-50L3

Total ^ 3 3.qS- g

Jar + Lid 3 S 3IZ 7 g

^ainpie c--n o, y/1

Balance Z

- ^^.^^'o /CMOJ^ -^•^ e.,l.Je.,r..f 9.13-73

.

Signature Date 5-23- Q/OLRB J 3s-55 Page -2 `{

Work I I I li I Iate...af C

J6-)74, 11 1 i
' ' I. ,I __ I"_ I rl IInlrlnrclnn^ R I 123 I I I ! I I I ' !

i ! !.^^IR I I I I YI I I I I^-I I I I I I i I I I I
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June 13, 1990 L'ontrol7edbocumth't Reference Tech Procedure: WHC-053-1
JM Tingey Copy N0. Test Instructions: 105AW-4-E;(T

Page 1 of 5

--

-
_

Ext rusion of Sample
Tank 105-AW Segme nt 4- -

Wh fi ti th i h d i t h k i f f th ien you s e ns ruc on, pu ecave n an a c rom on e tem.

General Instructions :

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
2) After centrifuging the solids volume is the average of the high and
low volumes of the solids.
3) All re uested wei hts for sam le + container are for a cl s dq g p o e
container.
4) Identify the instrument used for any measurement by reference number
or by the calibration ID and provide the calibration expiration date.

iM&TE L st

Balance 1:
Calib ID 388-06-01-016 Calib Exp Date 08-07-90
Location "A" Cell

Balance 2:
Calib ID 362-06-01-035 Calib Exp Date 08-07-90
Loc tion "B" Cell

-

a
/

` ^ Thermocouple 1:
Calib ID 6929 Calib Exp Date 09-08-91
Type K Location "B" Cell

3 Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

44 T

^y

^

^ I

gSignature//
/
/C ""V^ DateLRB S^S Page ;7--^

Prolect No. i

^

Date of Work '

Entered ^eY
^ i

Discosed T an U deritoo B
I I I I I ^

Sig ed 1 I I i'tD1 e Ia

Dafe
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June 13, 1990
JM Tingey

-- -
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Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-4-EXT
Page 2 of 5

RECEIPT OF 105-AW SEGMENT 4

L/1^. Record the sampler number provided on the chain-of-custody record for
sample 90-017 and compare this sampler number to the number inscribed on
the sampler.

Sampler # 31

_2. Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDED FACILITY ; 325-A-29, RECEIVING OF WASTE TANK SAMPLES IN
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 4

Weigh a 250 mL and a 500 mL safety jar labeled 105AW-DL4 and 105AW-
SOL4, respectively.

105AW-DL4 105AW-S0L4

3J% ^
. ♦

Jar + Lid oC/a% 75^ g ^ Zg

Balance 6_

4. Measure cell temperature.

•C

Thermometer ID Thermocouple ID ^

Weigh the extruder tray.

Extruder Tray g

Balance _7

^L-^6 Prepare the camera for use.

!7. Lift the bottom end of the liner and drain any oil from the liner into
- ----- ---------- thed15h. Be Ca?-efUith"e samGier d'ueSn't slideout of the liner.

r8. When all of the oil has drained from the liner, remove the dish and
inspect the oil collected to determine whether any sample is present.

Amount of Sample Amount of oil

"r Wipe the sampler with rags to remove any residual oil, if needed.

Signature&/.a.C,l/'hArl41..., Date^ LRB S3Sy^ Page 1'^

Proiect No. :ate of Work

5,tered By Date

I ^ ^ Oisclosedl To !andi Undersfoodj By j I ^ ^ I ^ I I I ^ ^ i I I I
Y^^1

^- ^- Signed i!: - ^- aza 111 11 i I DaI te ^ I I

Ddte
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June 13, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-4-EXT

Page 3 of 5

_ 10 Remove the V-Ring seal from the valve end of sampler with a 3/32" allen
wrench.

-11. Move the extruder platform to the forward position. Set the torque and
speed switches to 0 and the directional switch to brake.

=12. Transfer the sampler to the extruder making sure that the valve closure
wires are at top, put a wooden block under the rear of the sampler,
insert push rod into the sampler, and remove wooden block. Seat and
lock the push rod in back of extruder. Clamp the sampler into position.

f3. Place the sampler valve wrench into closed valve slot. (Horizontal is
closed and vertical is open.) -

A--14. Place the weighed 250 mL jar 105AW-DL4 into position under the drain
spout of the extruder collection tray to collact anyfrPe -Liq:'d €rem-
the sample.

- 1!i^-15: Open the sampler valve. With the valve closure wires at top, turn.the
valve counterclockwise (towards the front) to open the valve. Confirm

- that the valve is open before proceeding.

1-11 6. To extrude the sample, switch the directional switch to reverse and set
- the torque at less than or equal to 30. Do not exceed a torque setting

of 30! Gradually increase the speed. Do not exceed a speed setting of
50 .

^17. Watch carefully as the rod and piston approach the valye; oaving clnse
attention that the extruder does not bind or catch. Continue extrudinq

_ until_thepistonfal-lslnto the tray. -

- ^18. Drain the free liquid into the 250 mL jar 105AW-DL4. Seal and weigh.
Measure the height (ht) of sample from the bottom of the jar in mm.
Estimate the volume using: Volume =(ht - 5) mm X 50mL/15 mm.

^/,0^10^A-DL4

_ Total g Volume mL

_ Jar + Lid g

Sample g

_ Balance

'

_I

^ -

!

I Project

Signaturle/
c^^ Date^"7" LRB S^3 S Page -27

To andl Undersfoodl By

Date

n..•.
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1990 Reference Tech Procedure: WHC-053-113J ,une
JM Tingey Test Instructions: 105AW-4-EXT

Page 4 of 5

Remove the extruder tray and weigh.

T t l Zo a l^2 g

Extruder Tray g

Sample g

^ o2-Balance

r"iace a caio'r bar besidethe extruder tray for photographs^d itiP .. os on
the sample. Photograph the extruded sample. Record the picture
number(s).

Photograph Number(s) ^ 9,- ---e--7

t-[1. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinent properties of the material.

Length em-

BOTTOM TOP I

--^
^3 6 9 12 15 18

INCHES
_

tionscriD e p

IfW

J----

22. After the cognizant WHC scientist has selected a sample for shear_
strength and penetration resistance measurements, transfer this sample

d 105AW 4 SST R d th itid 100 l b ttl l b l fi h e - - . ecor e pos on oo e a eto a we g e m
the segment from which this sample was taken.

105AW-4-SST '
N`^.,w

Total g Length inches

I'

Jar + Lid g Position from top inches

lSI amp e g

Balance

Signaturez2fLZf,U`_l^ Date6G-3LRB 5 3593 Page 2Z _

i

'roj'ct No.
I I ^ -
nteed y ^ I I I I I ' pate ^ 6i

kiscl s-A Tc an Uder tooBI I

' ign d 12^
Diate

, I . 2_ I I I I I Date . ^
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June 13, 1990
JM Tingey

Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-4-EXT
Page 5 of 5

4--23. Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
SOL4. Seal and weigh.

105AW-50L4

Total g

Jar + Lid g

Sample ;Z97, yy g

Balance ,,;2-

re y. v^.( t or ti l,t`^`"T
9 23 ^23

^ Signatur ^ClJ.Gt//J^iz. Date4vHQ LRB S3S9S Page a2 9 ^-^I-^--I^ ! ^

1
0

a
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-5-EXT

I Page 1 of 5

r..a._..
---- of °---^-II, I------------ -- --------- CXL!"U]IU11 V( Jd111U1C

Tank 105-AW Segment 5 ^

I^I When you have finished an instruction, put a check in from of the item. ___

General Instructions :

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
2) After centrifuging the solids volume is the average of the high and
low volumes of the solids.
3) All requested weights for sample + container are for a closed
container. - ^;
4) Identify the instrument used for any measurement by reference number ^-
or by the calibration ID and provide the calibration expiration date.

M&TE List

/ Balance 1:
Calib ID 388-06-01-016 Calib Exp Date 08-07-90
Location °A° Cell

Balance 2:
Calib ID 362-06-01-035 Calib Exp Date 08-07-90
Location "B" Cell _

_^ 3 Thermocouple 1:
Calib ID 6929 Calib Exp Date 09-08-91
Type K Location "B" Cell

fiigitai Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

Signatur- 2"Cl^ 0-4 Date^^ LRB S3S9-r Page 36
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tin e Test Instructions: 105AW-5-EXT

' -

yg
Page 2 of 5

I I RECEIPT OF 195-qW SEGMENT 5

1-' Record the sam ler number rovided on the chain-of-custod record forp p yt,
sample 90-018 and compare this sampler number to the number inscribed on
the sampler.

Sampler # 34

Receive and transfer the samplers and liners into B-Cell and extrude

^
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDED FACILITY ; 325-A-29 RECEIVING OF WASTE TANK SAMPLES IN,
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE
FOR THE RECEIPT AND INSPECTION OF SINGLE SHELL TANK (SST) SAMPLES .

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 5

t:^< Weigh a 250 mL and a 500 mL safety jar labeled 105AW-DL5 and 105AW-
SOLS, respectively.

105AW-DL5 105AW-SOLS

Jar + Lid g 3S/.o3 9

Balance ^Z

_4. Measure cell temperature.

C

Thermometer ID Thermocouple ID ap-zo i

"5. Weigh the extruder tray.

79yExtruder Tray g

Balance ^

!'6. Prepare the camera foruse.
-'^

^/. Lift the bottom endof the--l-inerand-drair, any o41 from the iiner into
the dish. Be careful the samoler doesn't slide out of the liner.

,^-8. When all of the oil has drained from the liner, remove the dish and

^^
inspect the oil collected to determine whether any sample is present.

-
Amount of Sample avr..,/ Amount of oil -'`-do'

'^9. Wipe the sampler with rags to remove any residual oil if needed.,
- ^./
Si t ^^ D 53S9t 'I gna ure ^ a S Pagee4/y ŷl9^ LRB .

'

roj c

H 4t4k v L tr+i , =,
isc se o an er oo y 330
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June 14, 1990 Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-5-EXTJM Tingey
Page 3 of 5

with a 3/32" allenld fl samp erove en-1^_0. Remove the V-Ring seal from the va
wrench.

^TI. Move the extruder platform to the forward position. Set the torque and
itches to 0 and the directional switch to brake.dspee sw

Transfer the sampler to the extruder making sure that the valve closurevI'2_ .
put a wooden block under the rear of the sampler,wires are at top ,

Seat andnd remove wooden blocklth .e samp er, ainsert push rod into
ositionthe sam ler intoClt dk fb .p per. ampex ruoaclock the push rod in

Place the sampler valve wrench into closed valve slot. (Horizontal is3 13 .
closed and vertical is open.)

d th d iiti er e ra non un/14. Place the weighed 250 mL jar 105AW-DL5 into pos
spout of the extruder collection tray to collect any free liquid from
the sample.

A 5.-apen_the-sampler-yalve_With-the-valve closure wires at too, turn the

^

valve counterclockwise ( towards the front) to open the valve. Confirm
that the valve is open before oroceedina.

directional switch to reverse and seth thitl/ ee, sw c16. To extrude the samp
the torque at less than or equal to Q. Do not exceed a torque setting

of 30! Gradually increase the speed. Do not exceed a speed setting of

50 .

i lh th l,/ I

-F

ve, pay ng c osee vaWatch carefully as the rod and piston approac1 7.
i attention that the extruder does not bind or catch. Continue extruding

until the piston falls into the tray.
^II

_18. Drain the free liquid into the 250 mL jar 105AW-oL5. Seal and weigh.
Measure the height (ht) of sample from the bottom of the jar in mm.
Estimate the volume using: Volume = (ht - 5) mm X 50mL/15 mm.

DL5105AW

7

-

1- l g o ume mLT t

- I-

o a

Jar + Lid
TI

I ^
i

L/ ^/2cwc° ^ruSample g A

- -^ Bal ance

-7

- --

S`ls PB S 3 32^

-f

. age -l Date LRSignature

P oje Nb Date o Work I I
.

E'ter d B^ I I I Date 1/61-/^- 40
,

D'sclosed To
. I I

and Un erstood By
i I I

I3I I , I
I

I
. .
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-5-EXT

. o,,.,, e ..n crayc , Ut j
. . . .

- ,L.19. Remove the extruder tray and weigh.

j Total

^

g

I I Extruder Tray 795! /3 g

7 , ^ z gSample 3 (>

Balance 2-

^ Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
mimharf c l. .

fl t f2Ph t h N b

^

o ograp um er(s)

^ -- 3 21:-Measure the dimensions of the solids in the sample and describe the
color consistency and other pertinent properties of the mat i l, , er a .

l 9 ^`18Length cm

BOTTOM TOP

6aMr IhpT

a[^fl© I

3 6 9 12 15 18 I
INCHES

I Description ^t.- ^,.^„(,_ wa< v. ^

^
fl ^cI +

I I w sa,^ ^ . ^t yt^ spoh i ^. ludwL
/22 Aft th i t WHCi . er e cogn zan scientist has selected a sample for shear ,

strength and penetration resistance measure t t f hmen s, rans er t is sample
to a weighed 100 ml bottle labeled 105AW-5-SST. Record the position of
the segment from which this sample was taken.

105AW-5-SST

Total -7y O 7 g Length Z inches

Jar + Lid 91<i g Position from inches

+

Sample ..3/. ^/ g

4
Balance ^

Signature f^C Date LRB S3s9s Page 33

^
PFo'ect Nb.

I I I ^_ Dat oi^ Work ! i i

Enter d By
I i i I ! I i I I I i D°te

! I il Discloised To I Understbod l[By 132 I I

I . , ^ Signed 1 ! 1
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-5-EXT

^

PageSof 5^ T

^ Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
S0L5. Seal and weigh.

105AW-SOL5 _L

T^utai ro^vt^.n^ g

Jar + Lid g

Sample a,Sf3 9M g

Balance ^

^bTe rCr^lev..A .^a/ L
' ^

<n y-w-f 11-2.3'/3

II^

S C S9^aignature Dat% LRB S^ J Page 3Y

^

I!^
olee o. '̂ Da te o ork

p f ere d B

l

y Dq}e

isc se o n n ers o y 133
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Copy NO. -^L-
June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-6-EXT

Page 1 of 5

Extrusion of Sample
Tank 105-AW Segment 6

When you have finished an instruction, put a check in from of the item.

General Instructions:

1) Keep the sample in a sealed container as much as possible to prevent
it from drying out.
2) After centrifuging the solids volume is the average of the high and
low volumes of the solids.
3) All requested weights for sample + container are for a closed -
container.
4) Identify the instrument used for any measurement by reference number
or by the calibration ID and provide the calibration expiration date.

M&TE List

3 Balance 1:
Calib ID
Location

Balance 2:
Calib ID
Location

Thermocouple 1:
Calib ID
Type

388-06-01-016 Calib Exp Date 08-07-90
"A" Cell

362-06-01-035 Calib Exp Date 08-07-90
"B" Cell

6929 Calib Exp Date 09-08-91
K Location "B" Cell

Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

Signature !7' ^Li^Qate ^ T`P LRB S3S9s Page 3s-^
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June 14, 1990 Reference Tech Procedure: WHC-053-1
- JM Tingey Test Instructions: 105AW-6-EXT

Page2of5

- RECEIPT OF 105-AW SEGMENT 6

Record the sampler number provided on the chain-of-custody record for
_ sample 90-019 and compare this sampler number to the number inscribed on

the sampler.

Sampler # 58

^ Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDED FACILITY ; 325-A-29, RECEIVING OF WASTE TANK SAMPLES IN
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCED

n\In T%ICnI'rTTnu nr CT\1.1 r Cllrl I T11\IV / CCT\ C11,I111 CC -

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 6

^. Weigh a 250 mL and a 500 mL safety jar labeled 105AW-DL6 and 105AW-
SOL6, respectively.

105AW-DL6 105AW-50L6

Jar + Lid g - / g
c8 G^.f^9o. ^ . .

Balance ^^-o,6-ota^-436^

`4. Measure cell temperature.

33 C

Thermometer ID r)i.^ Thermocouple ID l 9^. 9

^Weigh the extruder tray.
I

Extruder-Tray 7// g

Balance ^--

_6. Prepare the camera for use.

Lift the bottom end of the liner and drain any oil from the liner into
the dish . Be careful the sampler doesn't slide out of the liner.

S. When all of the oil has drained from the liner, remove the dish and
inspect the oil collected to determine whether any sample is present.

Amount of Sample "/ ., Amount of oil - iS ... /

^I . Wipe the sampler with rags to remove any residual oil, if needed.

Signature //c G.^_Ae,...n.,__ Date ial9 o LRB s3S9J1 Page
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 1O5AW-6-EXT

Page 3 of 5

^f0. Remove the V-Ring seal from the valve end of sampler with a 3/32" allen
wrench.

--f1. Move the extruder platformtothe forward pnsitien. -Set -the torque and
speed switches to 0 and'the directional switch to brake.

Vf^2. Transfer the sampler to the extruder making sure that the valve closure
wires are at top, put a wooden block under the rear of the sampler,
insert push rod into the sampler, and remove wooden block. Seat and
lock the push rod in back of extruder. Clamp the sampler into position.

_13. Place the sampler valve wrench into closed valve slot. (Horizontal is
closed and vertical is open.) _

it. Place the weighed 250 mL jar 105AW-DL6 into position under the drain
spout of the extruder collection tray to collect any free liquid from
the sample.

3 15. Open the sampler valve. With the valve closure wires at top, turn the
valve counterclockwise (towards the front) to open the valve. Confirm
that the valve is open before proceeding.

(/ 16. To extrude the sample, switch the directional switch to reverse and set
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-6-EXT

Page 4 of 5 -

-I i Remove the extruder tray and weigh. _

Total 6 g _

Extruder Tray 795!/Z g _

Sample 37- z, 95' g

Balance c:-;2-- -

!--'20. Position the extruder tray for photographs. Place a color bar beside -
the sample. Photograph the extruded sample. Record the picture
number(s). -

Photograph Number(s) I 2-

Measure the dimensions of the solids in the sample and describe the _
color, consistency, and other pertinent properties of the material.

Length cm

BOTTOM TOP -
'. ^i^'r[SI"( WYhT^L ^Hkl^^IUL (oN5i5,^ IbQ.ow^N1

C BR.n'.i^ _

^ (I

^
.. .. -. ... _ ...

1^^^^]
_

3 6 9 12 15 18
INCHES

Description -rtf^ 4&or7a,1.f c..)E-/7^77^ 77Y-^ -
S^ntE vT FrvF ^Pt}Ynf/-1 c E/ i v

R/1m^N 57-iPtf}e oni ^,P ,YfkF 61'f SEGNLUT 73/0 PoK47aJ .lJR1E.v6S Hucff -
. V /tc'- ^ /. Afte'r the cognizant WHC scienii`st has selected a sample for shear

SeGMEa^T S.

strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW-6-SST. Record the position of -

^. the.s egm°.nt fr^vm ^.^^': .."uti tti:' ".....1..vi^iii> >auiNic wcS t8^i.en.

105AW-6-SST _
^ ,vo sNEiiQ

Total Leng inches
Jar + Lid g Position m top inches
Sample g 6/is^9o -
Balance 36;Z =06

^
17 _

Signature A ra, Date LRB S3S S Page 3Y'

I 2t-
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June 14, 1990 Reference Tech Procedure: WNC-053-1
JM Tingey Test Instructions: 105AW-6-EXT

Page 5 of 5

Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
50L6. Seal and weigh.

195AW- 5olAI 6/^s/eo ^« 4d sa-7 5

Total /vS7. 30
/os-Aw-So^ 6

s o ^ 9
Jar + Lid g

Sample-_ .Z° -9

Balance a

Signature^.^ 0•- - Date ^^ LRB S--?S^qs Page 39
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Controlled Document
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June 14,-1190 - Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 1O5AW-7-EXT

Page 1 of 5

Extrusion of Sample
Tank 105-AW Seoment 7

- When you have finished an instruction, put a check in from of the item.

- General Instructions :

1) Keep the sample in a sealed container as much as possible to prevent
- it from drying out.
_ 2) After centrifuging the solids volume is the average of the high and

low volumes of the solids.
- 3) All requested weights for sample + container are for a closed

container.
- 4) Identify the instrument used for any measurement by reference number
_ or by the calibration ID and provide the calibration expiration date.

M&TE List

Baiance1:-
Calib ID 388-06-01.-016 Calib Exp Date 08-07-90
Location "A" Cell

Balance 2: -
Calib ID 362-06-01-035 Calib Exp Date 08-07-90

- Location "B" Cell

Thermocouple 1:
_ Calib ID 6929 Calib Exp Date 09-08-91

Type K Location "B" Cell

_ Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-90

Signature , Date /5 LRB S 3S 9s Page ^ 0

ject No
Date at WorK

ed yEn fie
D;ate

g

cl se To an
i I
U n,dersfoo

!^
By

d 11.n
Dbta ! !

i ! ! I I i I ! I I ! Dcte I I I
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June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-7-EXT

Page 2 of 5

RE CEIPT OF 105-AW SEGMENT 7

'%1^. Record the sampler number provided on the chain-of-custody record for
sample 90-020 and compare this sampler number to the number inscribed on
the sampler.

Sampler # 27

Receive and transfer the samplers and liners into B-Cell and extrude
using SOP No 325-EXT-1, RECEIPT AND EXTRUSION OF CORE SAMPLES AT THE
325A SHIELDED FACILITY ; 325-A-29, RECEIVING OF WASTE TANK SAMPLES IN
ONSITE TRANSFER CASK ; and PNL Technical Procedure PNL-ALO-130, PROCEDURE
FOR THE RECEIPT AND INSPECTION OF SINGLE SHELL TANK (SST) SAMPLES . -

EXTRUSION AND SAMPLING OF 105-AW SEGMENT 7

_3. Weigh a 250 mL and a 500 mL safety jar labeled 105AW-DL7 and 105AW-
SOL7, respectively.

105AW-DL7 105AW-SOL7

Jar + Lid g a0 g ,

Balance _

^4. Measure cell temperature.

35-" C

Thermometer ID Thermocouple ID

r5. Weigh the extruder tray.

Extruder Tray 79`^ ^ S g

Balance ;z_

!. Prepare the camera for use.

^ Lift the bottom end of the liner and drain any oil from the liner into
Lhe dish. Be carefui the samoler doesn't slide out of the liner.

When all of the oil has drained from the liner, remove the dish and
inspect the oil collected to determine whether any sample is present.

Amount of Sample ' SA^-i / Amount of oil iS- an
-^-

I<. Wipe the sampler with rags to remove any residual oil, if needed.

-,- Signature/^ Date^/S LRB SjS9^ Page 'f(

40



June 14, 1990 Kererence iecn rroceaure: wnt.-ut^6-1
JM Tingey Test Instructions: 105AW-7-EXT

Page 3 of 5

-"T-0.Remnva the V-Ring seal from the valve end of sampler with a 3/32" allen
wrench.

-1-1 . Move the extruder platform to the forward position. Set the torque and
speed switches to 0 and the directional switch to brake.

_12.- Transfer-the sampler to the extruder making sure that the valve closure
wires are at top, put a wooden block under the rear of the sampler,
insert push rod into the sampler, and remove wooden block. Seat and
lock the push rod in back of extruder. Clamp the sampler into position.

/13. Place the sampler valve wrench into closed valve slot. (Horizontal is
closed and vertical is open.)

14 Place the weighed 250 mL jar 105AW-DL7 into position under the drain
spout of the extruder collection tray to collect any free liquid from
the sample.

Z15. Open the sampler valve. With the valve closure wires at top, turn the
valve counterclockwise ( towards the front) to open the valve. Confirm
that the valve is open before proceeding.

V/1 6. To extrude the sample, switch the directional switch to reverse and set
the torque at less than or equal to 30. Do not exceed a torque setting
of 30! Gradually increase the speed. Do not exceed a speed setting of
50 .

`-17. Watch carefully as the rod and piston approach the valve, paying close
attention that the extruder does not bind or catch. Continue extruding
until the piston falls into the tray.

18. Drain the free liquid into the 250 mL jar 105AW-DL7. Seal and weigh.
Measure the height ( ht) of sample from the bottom of the jar in mm.
Estimate the volume using: Volume = ( ht - 5) mm X 50mL/15 mm.

105AW-DL7

Total

Jar + Lid

Sampl e

g

9

9

ume mL

ce

No U.a,^ a YLt.^^c(s

Sianat!re o-( D a t e G LRB SJ! Page `f,Z'

oject o Q p

nlErr. _v 141

-^-^'-

feof-Work--

^atG

^ I I I
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June 14, 1990
JM Tingey

Reference Tech Procedure: WHC-053-1
Test Instructions: 105AW-7-EXT
Page 4 of 5

3 19. Remove the extruder tray and weigh.

Total g

Extruder Tray 791i! / S g

Sample i22•`^Z 9

Balance r-Z

20. Position the extruder tray for photographs. Place a color bar beside
the sample. Photograph the extruded sample. Record the picture
number(s).

^ Photograph Number(s) ^3

3 21. Measure the dimensions of the solids in the sample and describe the
color, consistency, and other pertinent properties of the material.

Length _QW

BOTTOM V" d64 TOP

^
C::=

u4itt TV s4N ^xc

,.^
3 6 9 12 15 18

INCHES

Description Aj+l.e..4,2,. s^ri4 af -C.--d

^/

After the cognizant WHC scientist has selected a sample for shear
strength and penetration resistance measurements, transfer this sample
to a weighed 100 ml bottle labeled 105AW.7(2SST. Record the position of
the segment from which this sample was taken.

105AW-.7-'SST
^-^ (.11S1qD

Total ^^ 11 g Length Z inches
5.vhJar+ Lid ^/2•`L ~g Position from tep- inches

Sample 39,°9 g

Balance ^fu) aN ll^s ^yo L^ ^s 7?.yc4 ^

Signature^^^a ^, Date LRB 5^359S Page

Irolec a. I °le o or ' ^. .

n ere y

ac se o °n n ers oo y 142
^ IgnQ



I I Ii 41HC-SD WM TI 649 REV. 0

June 14, 1990 Reference Tech Procedure: WHC-053-1
JM Tingey Test Instructions: 105AW-7-EXT

Page 5 of 5

Transfer the remaining sample to a weighed 500 mL jar labeled 105AW-
SOL7. Seal and weigh.

105AW-SOL7

Total y 30 , 6 S g

Jar + Lid 35^. ^ O g

Sample 7 9

Balance

P^.}o -.V4 "i en1..^. ^ 9-23'13

Signature Date"0 LRB 5 3Sy^ Page

PFoject No. . I, Date of Work I

IIT-^^ II ^II I ^, o^/ )- 9 4 ^I

Disclo'sedlToa ndI Un derstbodBYI 143 1 1 1 1 1

I I ^ Si9net! 1.1 i I I I I n..i.
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August 8, 1990 Refe rence Tech. Proced ure:
WJ Gray Test Instruction: 105 AW-Cl-SEG 1,2

Page 1 of 3

,CHARACTERIZATION OF 105AW SEGMENTS I AND 2

-10M&TE List

- ll
Balance 1: Calib ID 388-06-01-016 Calib Exp Date-7-90

-

Location "A" Cell ,p
-ru -C10 ^^'°̂

ll
- Balance 2: Calib ID 362-06-01-035 Calib Exp DateY-7-90

Location "B" Cell
aQ

^
Digital Thermometer:

fr. ^v4o

Calib ID 01225 Calib Exp Date 7-12-M

- Thermocouple: Calib ID 999-78-025 Calib Exp Date 9-8-91
Location "B" Cell Type K Ser.# 40

pH Buffers: pH 7 Lot No 9'3 ^ Expiration Date 1 G-q
Manufacturer^/w , ' .

pH 10 Lot No O ^ Expiration Date y- („-9 I
- ManufacturerB

^^,• , P^ ^.«.QE

- `
ELI CU'[Y7EUT r,

C^1^219'7 No.

g--10 -90 Ln'!3 s"3S9s p.YS

^
'P oje t N' . Dat o W rk

Epter d B D t - ' '9I i a e

lD isdo ed To nd Un erstbod By 144
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- August 8, 1990
WJ Gray

Reference Tech. Procedure:
Test Instruction: 105AW-CI-SEG 1,2
Page 2 of 3

When you have finished an instruction, put a check in front of the item.

i

1.-----Transferz8-g o-fliytlidfrom105AW!DLlandfrom-lLSaw DLZ to a weighed
bottle labeled 105AW 1-2.

Bottle plus 105AW DL1 and 105AW DL2 gQ1 "f ^
Bottle plus 105AW DLl g 6(p,`JC)
Bottle F/+ri g^l/ 3g 7
185AW DL1 j^22Qd o g
105AW DL2 2-. a g

v^2. Thoroughly mix the contents of 105AW 1-2 by stirring or agitation
^y@^O ^y ?

1,^'3. Centrifuge the entire contents of 105AW 1-2 at high speed.

Z4. Carefully decant or pipet the centrifuged supernate without disturbing
the solids and place in a clean bottle labeled 105AW 1-2. Discard the
original bottle and the centrifuged solids.

Fill two weighed 10-mL volumetric flasks to the mark with 105AW 1-2 and
weigh.

105AW-1 105AW=2

Total /OS g 229(^C> g
Flask /` O o g 9
Livuid in19, g D l^Z 9

1/ 6. Calculate the sample densities.

Density = weight/volume
P.,Z6. 9-ZO-93

105AW-1 105AW-2
q^ ^.o8a6^y^

Density = 1o?4q g/10 mL Density = 10.212. g/10 mL
= I.n 4̂9 g/mL = ,0 ^ I :K- g/mL

Z7. Return the samples to the bottle 105AW 1-2.

L/8. Again agitate the contents of the bottle 105AW 1-2 before transferring
2bout 3 g to each of two weighed glass vials labeled 105AW-1 and ^^W- ^l p

05AW-2S' Zy'401OSAW-1 A, 'I
^ ^ /

Total 9 ^ y ^U
20 ^S 2S V i al 9-2-5- /9. 2 ) 97

Sample g '24

^(^y-..
l
o^^ $ 2- 4.QO F S^' S 3S7S` ^' .^ 6
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August 8, 1990 Reference Tech. Procedure:
WJ Gray Test Instruction: 105AW-CI-SEG 1.2

Page 3 of 3

i 9. Transfer 1O5AW-1 and 105AW-2 to a 105°C oven. Remove after 24_h at
temperature and place in a desiccator for at least 1 h to cool. Remove
from desiccator and weigh.

105AW-1 105AW-2

Total 2U.97 g /-^<2^ 9
Vial g ^ g
Dry Sample p,( 3fP g Zr^ g

Z1/0. Discard the dried samples.

Z11. Calculate the wt% solids.

105AW-1

wt% solids = dried sample weight/total sample weight X 100%
^ 9/IL6(0 g X 100% pR,b. 9 20-93

%
Rv -7. 1Y jo

1050AW-2

wt% solids = 2o g/ 2,7 o 3 g X 100%
r

Z12. Again agitate the contents of 105AW 1-2 before acing about 20 g in a
vial labeled 105AW 1-2 for transfer to the 3256 t r,ells^qr' c egjria+ yc^
analyses. ^y 7v <P

u1 al ^ 30, 31 ^ v a(
Date delivered 9-1 3-9o G7, v s' ^ z..,.^ e

Z13. Calibrate the pH meter using pH standards 7 and 10.

4. iieas'u're the pH Gf 1"SAW 1-2.

1 PH = ys,\^C)

15. Retain the remaining sample 105AW 1-2 for possible later use.

A
S- -z4-9d LRd s3s9, q • y7

role f I a e o Or

n ere y 146l

q,^sc se o an n ers oo y
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August 28, 1990 Reference Tech. Procedure: WHC-053-1
WJ Gray Test Instruction: 105AW-CI-SEG 3,4

Page 1 of 6

CHARACTERIZATION OF 105AW SEGMENTS 3 AND 4

M&TE List

Balance 1: Calib ID 388-06-01-016
Location "A" Cell

Balance 2: Calib ID 362-06-01-035
Incation "B" Cell

Digital Thermometer:
Calib ID 01225

Thermocouple: Calib ID 999-78-025
Location "B" Ceil -

;--

,

CONTR0LLED
----- -- -.._ .-^D®CU^^^n^ ;:-..^.>

c^?^PY P10. ;: .

Calib Exp Date 11-7-90

Calib Exp Date 11-7-90

Calib Exp Date 7-12-91

Calib Exp Date 9-8-91
Type K Ser.# 40

g-3/-q6 ^ Re 6-35'17s p. y?

„^.e
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August 28, 1990 Reference Tech. Procedure: WHC-053-1
WJ Gray Test Instruction: 105AW-CI-SEG 3,4

Page 2 of 6

When you have finished an instruction, put a check in front of the item. _

PREPARATION AND CHARACTERIZATION OF SEGMENTS 3 AND 4 COMPOSITE

63^•s^p S'tZi . Place the waste solids from 105AW-SOL 3 in the homogenizer and blend to
a uniform consistency.

Return the material to the original container 105AW-SOL 3 and shake or
stir to remove as much of the solids adhering to the container walls as
possible.

1'5 Y'f AgainLrass#er as much as possible of the material from 105AW-SOL 3 to
3^ the homogenizer andblend to uniform consistency.

^Return the material from the homogenizer to the original container
105AW-SOL 3 for storage. -

7l'30
0

,/5^ Clean the homogenizer parts by rinsing with deionized water or other
9 suitable method. f04 LV

3
6. Repeat Steps 1 to 5 with the waste solids from 105AW-SOL 4. 6y

/7. Thoroughly agitate the contents of 105AW-SOL 3 and 101AW-SOL 4 and thenS^)y y'y q'g/
transfer equal amounts (_ 50 g) of each to a separate vial or jar label d *3 _So,lO

2to5,`i 2- 105AW 3-4. Agitate 105AW 3-4 thoroughly to blend the two samples. ^o^

w z,6 together. ^ta^a^ ) o^dtm ;3 -- 99.^11^^5'

/5^ ^7 Place about 20 g of 105AW 3-4 in a glass vial labeled 105AW 3-4 SOL and _
transfer to the 325B hot cells for chemical analyses. U L^^ C z^ = 3^, 3 78^

Date delivered 9--f3 " Q® S z ^^,(e =l 4• `L2 2

zq^ Agitate 105AW 3-4 and transfe_r-_about- l g toEach of two wainhad nlass
vials labeled 105AW-3 and 105AW-4. Allow to air dry overnight. °

105AW-3 105AW-4/-'

Total Z).13 u 9 Total 02 ^. S2f g
Vial 7o.ti3 9 Vial 0,5^/ g ^
Sample I _Q 2) g Sample oo 9-s-96

IZI0. Transfer 105AW-3 and 105AW-4 to a 105°C oven. Remove after 24 h at
temperature and place in a desiccator for atle"t l h tor.nnl, Remnv,a
from the desiccator and weigh.

105AW-3 105AW-4

Total as, g Total PSJ ,^3S g -
Vial

9c^^^9
0 Via l

Dry Sample o^3/(a
g

-

^e 5l^ y,to.p.y

_53^ 9' - t 3 4 o L/^' B yjs9s ^. ^t

I i
uare ar norK

I
xnteired By

i
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isc osed T an U der too B I I

ig d 1. I
1 48 L7ate
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August 28, 1990
WJ Gray

Reference Tech. Procedure: WHC-053-1
Test Instruction: 105AW-CI-SEG 3,4
Page 3 of 6

V11. Discard the dried samples.

^,_J'. Agitate 105AW 3-4 thoroughly; then transfer about 12 mL to each of two
weighed, graduated, centrifuge cones labeled CC1 and CC2 and weigh the
samples. Also measure the total volume.

CC1

Totala^ 9
Cone .5, (e 9
Sample ^f2.0.4 9

Total mL

CC2

Total 3z 1yy ^ g
Cone ,^.G,q^ g
Sampl e ^ ), R I L 9

Total AA mL

Place the lids on the cones and allow to stand undisturbed for 2 days.-
- - Note the start and end times and measure the total, solids, and liquid
- volumes at the end of the 2 days. ^ ^A II -,I

Start date q_ G,- q0 Time /l:Op

A

(?^Vojk+ ^'Q o^e ^- `^

End daLe - ^---7 -^ Hc:i --- --- - Time n S7/'^) Q .^.,.., s.^'s C^ Ceti;
...\^jc

cJ
ccl cc2y ^I ^ ^,5cus5^w w,h w.

Total mL d'`^L'fy-T/c^4-a

^

mLTttti
= Solids^ mL Solids mL

Liquid mL Liquid ^^V^7^^ mL

- 3 14. pecan± the settled suoernate from both _centrifuge cones into a
Cthe

ed
glass vial labeled 105AW 3-4 SUP. Weigh the solids remaining i 2 2.^SI Z'

- centrifuge cones.

CC1 CC2

Total g Total g
= Cone ^ g Cone ^ g

Solids g Solids g

- l!15. Discard the solids in the centrifuge cones//Y^ •

_V/1 A then transfe•r about, 12 mL to each of
two weighed, graduated, centrifuge cones labeled CC3 and CC4 and weigh
the samples.,0

z; ^^ub s o;^^ ^b^l^oo i 4^e P
C(^

;
Vq^^-QO CC^ v"2^wwe^G,4k-

Total .^y 3 g Total ,7 1 . S o2S^ g
Cone g Cone 9
Sample g Sample 1Sy^ 9

C-Q^ ,-,\)"^ R - 9- 4a l/? 9 5)S-9S tp .sa
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Augus t 28, 1990 Reference Tech. Procedure: WHC- 053-1
WJ Gr ay Test Instruction: 105AW-CI-SEG 3,4

Page 4 of 6

Z17. Centrifuge the two samples for 1 h using the high speed on the
n centrifuge. Measure the solids and liquid volumes.n

c e ^,u^^ ^
090o ^cc/! `^- `^- -cc^'1 e^

^p Total I,2. mL
Q

Total mL
^5^.'74 $Oliric •"•'LRa^-

Liquid mL Liquid 4. K S mL

^. Decant the centrifuged supernate from both centrifuge cones into the
labeled vial 105AW 3-4 SUP (from Step 14). Weigh the solids rema ining
in the centrifuge cones.

^c g^ c^ 9 ^
^

^

Total 1 7, 7 4 3 g
Cone g

Total g
Cone g

Solids J'l .(17 l g Solids 11,(oc/? g

V 19. Weigh the glass vial labeled 105AW 3-4 SUP and transfer it to the 325B
hot cells for chemical analyses.

Z 2 $ o B^
Total S-1 g
Vial 2 o g
Supernate g

Date delivered 46

CALCULATIONS

Z20. Density of sludge, centrifuged liquid and solids.

Sludge density (from Step 12) = sample mass/sample volume

CC1 W_ nas^siy/6J^s._^l

P- (5k„7)
Density = A4 g/ J^_ mL 17. 97i

g/mL

CC2

Density = /V g/- mL to
= g/mL i3, zs

^v = l. 3 SS-/^ Q

P({d 9- ^ /- 9^

cz^-^ ^o ^^ q i 3 9° ^/PB i3s y f^. S(

- - ^' '- ' rwiu

` 1

i.o---- ' . ^. ,. , ,.
Date of Wbrk

'

,.,er a r
Date

iscl sed To and Un ers ood By

ign d 1 150 ^ Date

2i
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Centrifuged liquid density
_ [sample mass ( Step 16) - solids mass ( Step 18)]/liquid

volume (Step 17)

CC3

Density = ( g - .0 g)/ ^Q mL

= g/mL ^^ p ) yl y^/^

CC4

Density = ( I?,(o9O g /1., q^ 9)/ yR,5 mL
g/mL

1 P.R-4 9- t0-93
Centrifuged solids density
= solids mass ( Step 18)/solids volume (Step 17)

CC3
4-7A6

Density ,O g/^ mL
= g/mL

CC4

Density g/ g.4 0 mL
= Q g/mL

3 P.R.p. q-z0-95
Al. Volume % and weight % settled solids

Volume % solids ( Step 13) = solids vol./total vol. x 100%

CC1

Volume % solids mL X 100%
°76

CC2

Volume % solids mL/ /VZ:^ mL X 100%

Weight % solids = solids mass (Step 14)/sample mass (Step 12) X 100%

CC1

Weight % solids = g/ /'I%' 1 g X i00%
^-
^-

°

L Ra s3sYs" y. s2C^--,,r,,,.. 790

Date

Toland U
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CC2

Weight % solids

197 Vnliima Y. a^d we^-- •

Volume % solids

rri

Reference Tech. Procedure: WHC-053-1
Test Instruction: 105AW-CI-SEG 3,4
Page 6 of 6

dz g/ I^A g X 100%
/ / %<

ight % centrifuged solids

(Step 17) = solids vol./total vol. x 100%

Volume % solids = %g3 mL/ mL X 100% Q 6 q-zo 93

CC2 AV. b3•Ic( /^

Volume % solids = y o mL/ 1 3.2.5 mL X 100%

Weight % solids = solids mass (Step 18)/sample mass ( Step 16) X 100%

CC1

Weight % solids _ !^ g/ i).^ ? ( g X 100%
6 1" Zo-93%

^^ OR Pr, V•10-93 2

cC2 qV

Weight % solids = 1/,(fl9"] g/ t'l.(oq o g X 100%
_ /o(a./2 %

J 23. Weight % dried solids

weight % dried solids
= dry sample weight ( Step 10)/total sample weight ( Step 9) X 100%

^rIRO 9•i'-47

105Aw-3 n 2/^P a

4•^
Weight % sol' S^^9/ g X 100%

/

105AW-4 3:;^,^- 3i.o ?Ra a

Weight % s olids = ^ 31 Ca g/ l•nn6 q X 100%
%

vR4 q-zo'f5

q_z°• 93

Av. 31.2%

C)C,._.-.-, A .9„" q- 7- 90 Z-dD S^s9 s ,. s3
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Page 1 of 18

CHARACTERIZATION OF 105AW SEGMENT 5

M&TE List

Balance 1: Calib ID 388-06-01-016
Location "A" Cell

8a lance Z: a '^C u,u '°°_n 01-035
Location "B" Cell

Digital Thermometer:
Calib ID 01225

Thermocouple: Calib ID 999-78-025
Location "B" Cell

COCUM4B3T
"D. ^

Calib Exp Date 11-7-90

Calib Exp Date 11-7-90

Calib Exp Date 7-12-91

Calib Exp Date 9-8-91
Type K Ser.# 40

Signature IyAI,^ Date q •24•90 LRB 53395 Page sy

^!6^
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Page 2 of 18

vWh h fi i h d i t ti t h k i f t f hen you a e n s e an ns ruc on, pu a c ec n ron o t e item.

DESCRIPTION

_ _Z1. Describe the solids present in 105AW-SOL 5.

- -' P

SHEAR STRENGTH OF 105AW SEG 5 SOLIDS

B th h t hecause e s ear-s rengt sample 105AW-5-SST has dried out, both the shear
- strength and penetration resistance measurements will be made on the solids in

the bottle labeled 105AW-SOL 5.

LZL. Install shear vane #3 on Haake Viscometer. Set %D at 0.06, %tau at 10%,
tZ at 5 min, up/down run made, and tau vs time mode. Start, adjust the
zero, and complete the run recording only the up run.

3 P t i h fill it th d i f^ . u n a new c ar , n e requeste n ormation noting below the
_ signature block that the x-axis is time, and with the help of the

cognizant scieitist, select the location to insert the shear vane into
..--- sa e .U§, -o .`_ 'fi pl '"4:' `Dt 5 insErt the vane into the sample to fully cover the

blades. Using the same settings as in Step 1, start the shear strength
measurement. It may be necessary to adjust the %tau if the trace is
going to go off scale or is not sensitive enough.

°C
7 / 4 7.2-

^Record the cell tem erature 3= p 2

v 4. If a second site is available for a second shear strength measuc ememtP^+c
- - -consistent wiYhthe-requirPmentsfar--penetration-rPs,stanre mea s ur e m ents..
_ below, repeat Step 2.

L=^5: Remove and clean the shear vane. ^-

MEASUREMENT OF THE PENETRATION RESISTANCE OF 105AW-SOL 5 SOLIDS

6. Using the Soil Test Inc. CT-421 penetrometer, insert the 1"-diameter
probe tip to a depth of 1 inch. Record the penetrometer reading .

_ Repeat in another location, if available.

Penetrometer-Readina #1 7 - b

Av f'
1 9

Penetrometer Readin #1 Zg .

Signature cL,.. ^/Y Q Date Cj-25 -90 LRB S 35 ys Page SS
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Page 3 of 18

MEASUREMENT OF DENSITY SETTLING RATE. AND VOLY. CENTRIFUGED SOLIDS

d tl & sen o^7. Place the waste solids from 105AW-SOL 5 in the homogenizer and b o
rate as ossibleti ili ow a s rr ngng asa uniform consistency us

consistent with achieving good homogenization.^t
Ct^ ^G^s

the material to the original container 105AW-SOL 5 and shake ora R t urn. eLZ
stir to remove as much of the solids adhering to the container walls as ^

^ possible. Use this material for the following characterizations.

y. Ciean the homogenizer parts by rinsing with deionized water or other
dh o .suitable met

105AW-SOL 5 and transfer about 1 g to each of two weighed glassit t'f0 A a e_LZ . g
vials labeled 105AW-1 and 105AW-2. Allow to air dry overnight.

2 ,105AW-1 1O5AW-

Total 2h 77 g Total -Y 4, ,, al 9
Vial Vial ^1, yOS- g

Sam l e Z. ZZ^ g^ampie t.nz^ 9 I P ^

I-- -- 21.-Trans-fer 105AW=1 and 105AW-2 to a 105°C oven. Remove after 24 h at
- -

_
r temperature and place in a desiccator for at least 1 h to cool. Remove

from t he desiccator and weigh.

1 105AW-2105AW^ -

I Total Zf l07 g Total Z2.221 9

I

Vial 2n,9o2 9 Vial 21.yos^ 9
Dry Sample C,yOS g Dry Sample d. 9 I

ld i de e samp es.L Discard the ri

lass vial labeled 3 7 Vs62from 105AW-SOL 5 to af lidb t 15f g .,g o so sou/13. Trans er a
radiochemical, and^ Q105AW-5 and deliver to 325B hot cells for chemical ,

particle-size analyses. I s Yq ^

Date Delivered ^,pe<,_lcfRU

7»..-then transfer about 12 mL to each of twos^3'rou hl105AW SOL 5 thA it t14 .,g y;- og a e_^ .
weighed, graduated, centrifuge cones labeled CC1 and CC2 and weigh the
samples. Measure the distance betwe n 4 and 14 mL o the graduated

^u.^ P^Olos'tl,centrifuge cones. a^s v^l^ ^\n

-- -
Signature Date 5D^-m_ LRB S9J Page s^lo

-

^

- -
I I

P oje t N . ^ Dat o Work ^ ^^
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Page 4 of 18

C C1 CC2

- Total Q.O ? q 9 Total oz g
Cone

1
, ^ r? g Cone 5--, 72 a g

Sample ^7, 52(p g Sample 1 2 30z- g

5. Place the lids on the cones and begin the settling rate measurement by
- setting the two samples in an isolated location. For the duration of

the settling behavior, the sampl es should be allowed to settle with
little or no disturbance. This portion of the characterization should
be started no later than Tuesday morning within 2 h of the start of the
working day.

Start time 1 i.i.'on Date 2?-9'D

- CC1 CC2
Total /--' r_ mL Total /-2 . 4/ mL

- Solids is,s mL Solids i1•y mL
_ Liquid r mL Liquid p mL

Record the volumes every 2 hours until the end of the day or there is no
change in solids volume for thre e successive measurements.

Time: A/A Date:

- CC1 CC2
_ Total mL Total mL

Solids mL^ Solids^mL J
Liquid mL

^
Liquid mL

- Ti D Aa'Q'Gme: ate: p,o l.Ate

CC1 CC2 4) ^^
Total- mL Total mL ^ "9

_ Solids mL Solids^mL
0Liquid /Y li mL Liquid mL 4

Time: Date:

CC1 CC2
Total mL Total mL

- Snlidc ,ic. mL Solids^mL
_ Liquid

^.,g ^^^
ii // mL Liquid / mL

Signature (.-.kJJ+L,i^ Date q-Z7_9d LRB s'3sgs' Page S7
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Page 6 of 18

y[18. Centrifuge the two samples for 1 h using the high speed on the yp
centrifuge. Measure the solids and liquid volumes. ap^O o9is

CC1 CC2
.2 - c/ mLTotal q mL Total /

Solids mL Solids 9.,3.r- mL
Liquid ?. 2 mL Liquid c^,o^- mL

Z19. Transfer 5 to 10 g of centrifuged liquid to a glass vial labeled 105AW-
5-L and deliver to 3258 hot cells for chemical analyses.

Total 22, I Y 2 g
----- Vial r7 4F^i4 a -

Sample g

Date Delivered ? -QC7

,[20. Discard the remaining solids and liquid remaining in the centrifuge
tubes.

CALCULATIONS

/-21. Density, Vol% Settled Solids, Vol% Centrifuged Solids.

Sludge density = sample mass (Step 14)/sample volume (Step 15)

CC1

DensitY = 19.:5 ^7 1^ g/ 1-2 y mL
zo-93

CC2

3 g/mL

Density = 1'7^3 02 g/ i2 .^( mL

= 1,44 0 g/mL

Vol% settled solids (Step 17) = settled solids vol/total vol x 100%

CC1

Vol% settled solids = /y,4 mL/ mL X 100%
%

wc

II Vol% settled solids = /rJ+ mL/ /pt}- mL X 100%
_ 44f}. %

'- Signature (n^ Date %j 4^ LRB S3Sy5 Page 573

brk ^
I 1_,^i I I I ^
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Page 7 of 18

Vol% centrifuged solids (Step 18)
= centrifuged solids vol/total vol x 100%

CC1

Vol% centrifuged

"iC2

Vol% centrifuged

Weight % dried s

solids = 9, q mL/ /_2 - ;- mL X 100% 9. 2o-yj
/

^ ptLO. Q.10-55
/} V. 75

solids =_5 mL/ .y mL X 100%

Aids
-^5.4 ^R6 q.zo-,3

weight % dried solids
= dry sample weight (Step 11)/total. sample weight (Step 10) X 100%

105AW-1

Weight % solids = d, yos g/ ^.02 S' g X 100%

9 M)

105AW-2 f} V, 3 9. 3

Weight % solids = 0 ,^5-6 s( g/ L•2z^ g X 100%
_ -14fZcj %

39.o RR•6. 9-zo•93
PREPARATION OF SOLIDS/SUPERNATE SLURRY

^

t/`L3. Transfer 50 g of liquid from 105AW DL1 and from 105AW oL2 to a weighed
bottle labeled 105AW 1-2.

Bottle plus 105AW DLI and 105AW DL2 3 7 S-, 4 O g
Bottle plus 105AW DL1 3Z5: , 2[A g
Bottle
105AW DL1 L 0 9
105AW DL2 5'a• v y g

-L44. Thoroughly mix the contents of 105AW 1-2 by stirring or agitation.

325. Centrifuge the entire contents of 105AW 1-2 at high speed.

n,/1 n (1
Signaturep^^^ Date o_ - o LRB ^3S9s P age S9

I I . Iroiel Ia•
' a e o I f I ,
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September 18, 1990 Reference Tech. Procedure: WHC-053-1
WJ Gray Test Instruction: 105AW-CI-SEG 5

Page 8 of 18
b 14A fS+,r b, r

Carefully decant or pipet the centrifuged supernate without disturbing Z 2 5'4,°

the solids and place in a clean bottle labeled 105AW 1-2. Combine with
the centrifuged supernate 105AW 1-2 prepared earlier. In fact, the two

- supernate samples can be combined in the bottle used earlier if desired.
Discard the original bottle and the centrifuged solids.

_ 3 27. Place about 50 g of solids from 105AW-SOL 5 in a weighed bottle labeled
105AW-5-SL1 and add an equal volume of supernate from 105AW 1-2. Stir

- gently consistent with thorough mixing of the slurry. ^7 1
- ibsr+tv-S` `IYO.G105AW-SOL 5 t.,,,tL $}1^ba.

,1 O S'- , I ^
weigil t <J^^ L !^ g

volume = weight/density (Step 21)
9/ 1, 4 0 g/mL

- 3S.Kj mL -

- 105AW 1-2

volume 3 J ,`Y, mL ( same volume as 105AW-SOL 5)

calculated weight = volume X density = volume X 1.08 g/mL
= 3^Z^ 9

a^l.uai weiyn4 _ a p,bv g

105AW-5-SL1

bottle plus slurry -2 -12q, 7 0 9
bottle I 4 0. l0 fp g
slurry ^_ g

MEASUREMENT OF DENSITY. SETTLING RATE. AND VOL% CENTRIFUGED SOLIDS of
105AW-5-SL1

Agitate 105AW-5-SL1 and transfer about 1 g to each of two weighed glass
vials labeled 105AW-1 and 105AW-2. Allow to air dry overnight.

105AW-1 105AW-2

Total .I^ 37 / g Total z^1y31 g
Vial ep,422 g Vial g
Sample 1, 9y'S g Sample 03 9

,/29. Transfer 105AW-1 and 105AW-2 to a 105°C oven. Remove after-24 h at
temperature and place in a desiccator for at least 1 h to cool. Remove
from the desiccator and weigh.

Signature Date /0.i^C-94 LRB +>f93" Page Co

^._

_J^,I I I I
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Reference Tech. Procedure: WHC-053-1
Test Instruction: 105AW-CI-SEG 5
Page-}-of 18

105AW_1 i`J,°^AW-2

Total ?0,g2f^ 9 Total Z_c•q2d 9
Vial zo, 429 9 Vial zo .399 9
Dry Sample o. So a 9 Dry Sample o, sL! X^ 9

^c6. q.tie•9^
L^30. Discard the dried samples.

!31. Agitate :05^^=5-SL1 thoroughly; then transfer about 12 mL to each of two
weighed, graduated, centrifuge cones labeled CC1 and CC2 and weigh the
samples. Measure the distance between 4 and 14 mL on the graduated s 8••8 0
centrifuge cones. y_,y Q

CCI CC2

_ Total !,Z s7 g Total 2l^ 2 g
Lon L. v Cone - :GyY g
Sample/ S•S^sS g Sample/S. S1 `t 9

^ F.R. B. q-2o-93
!!32. Place the lids on the cones and begin the settling rate measurement by

_ setting the two samples in an isolated location. For the duration of
the settling behavior, the samples should be allowed-to settle with
little or no disturbance. This portion of the characterization should

_ be started no later than Tuesday morning within 2 h of the start of the
working day.

Start time O 90 Q Date lo - Z 3-4d

CC1 CC2
Total / .2 •i{ mL Total ^2 . mL
Solids^mL Solids mL
Liquid mL Liquid ?j mL

/33. Record the volumes every 2 hours until the end of the day or there is no
change in solids volume for three successive measurements.

Time: Cc) Date: /O-? '2 - Qd

CC1 CC2
Total mL Total

^

mL
Solids ^ mL Solids ^ mL
Liquid U mL Liquid mL

^ ^
Signature } 11 Q^0 Date /U L Z-c? J LRB S3f9s^ Page c. )

, I I Project No. 1
. Date of `Nork ^
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Page 10 of 18

Time: 13uo Date: 1 U-23 •^C)

CC1 CC2 ^
Total /Jc mL Total i 2. mL
Solids 1,1.-6 mL Solids mL
Liquid y mL Liquid a mL

Time: i Szo Date: jr, - 2 3^ Q o

-- ii i GGZ
Total /J. 5( mL Total mL
Solids !,:2, 7 mL Solids i mL - T
Liqu id , mL Liquid mL--- --•-- -

Time: e:Dat-- .

CC1 CC2
Total mL Total mL^
Solids mL Solids^mL
Liquid mL Liquid mL

V34. Continue the settling rate measurements at the.beginning of the next
day.

Time: Q Ka d Date: /o -ZLI-QCL

--
CC1 CC2

T l T l,{ { ota otala , /2. mLi( mL
Solids mL Solids mL
Liquid p mL Liquid 0.1 mL

FT
^

Time: /l; pd Date: (0 121^I -q0 ^

CC1 CC2
Total 1 1 mL Total mL
S l 3 ^-

_ , ..
o ids mL Solids mL p

- ..._ Liquid -ml- limii.d n , ? m.l . . ^

Time: 13 ^od ^ Date: 10 -.2 LI _9 0 -D._^ 75^

CC1 C
Total /^.< mL Total /^ ^ mL

^

Solids i mL Solids mL
Li uid 0 mL Li uid mL

I

q q Q.

_ - Si.gnatur? Date 10 -2Y.4 LRB 53s-95 Page 6Z T_
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r e 11 of 18

- -

Zy cF^g
,

TTime: I S O o Date: ,4-2-I -q0

CC1
- Total / ^

CC
mL T t l / LZ

_ Solids 4.L
o a 2. m

mL Solids mL
Liquid C . U mL Liquid^mL

1-Time: p{to Date: o_ Z S-G^0

- CC1 CC2
Total /,2 , 5{

- Solids 1'
mL Total mL
mL Solids L -

- ^ Liquid rj
m

mL Liquid mL

- /35. Centrifuge the two samples for 1 h using the high speed on the
centrifuge. Measure the solids and liquid volumes. o^p o 8 Sa

- CC
^

CC2
Total /^.

- Solids
mL Total i2.S) mL
mL Solids mL

Liquid ^,y o mL Liquid mL

_.V36. Discard the solids and liquid in the centrifuge tubes.

- CALCULATIONS
I

i/37. Density, Vol% Settl ed Solids, Vol% Centrifuged Solids of 105AW-5-SL1.

_ Slurry density = sample mass ( Step 31)/sample volume ( Step 32)

cCl
a_za_ Q S

Density =

S

9^L/= PR0 y 71./mL2,^- m9g

CC2

D -

Sa Ad 1.21 ,-^,!

ensity 5 1
- = 1 . 2

4 g/ 12 S^ mL
1 g/mL

- Vol% settled solids ( Ste 34) = settl d lid l t t l lp e so s vo / o voa x 100%

CC1
.

Vol% settled ^01 iui -= i

^

II1L/ /1.75 mL A 100%

,3 t-zJ• 9^9 RRy6 ..

_ Signature Date /O.ZS'-9o LRB 3 1S9s Page

_
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Page 12 of 18 pQ,s. 7-7o-93

CC2 0}v. 96,. 9 e

Vol% settled solids mL/ 12•^ mL X 100%
%

9b.q fftg e-aa•+5

Vol% centrifuged solids ( Step 35)
= centrifuged solids vol/total vol x 100%

CC1

Vol% centrifuged solids = c.i, mL/ I^1, £^' mL X 100% ?.R.h r-zo-v
% -

36. a.,o-t3 fA6 A v. 3`6°,

CC2
^•z5'90 ^o•26'`'

Vol% centrifuged solids 7 mL/ /,2•^? mL X 100%

%
--9^

38. Weight % dried solids in 105AW-5-SL1.
37 PR- 13. 9 Zo

weight % dried solids
= dry sample weight (Step 29)/total sample weight ( Step 28) X 100%

105AW-1

ia• 100
Weight % solids = 1^+V30.527a g/ l,gy 3 g X 100%

25' - '1'3. % CR.If 5•zo.q3

VRA 9-L"J n ,.
105AW-2

Weight % solids = o,5-2 1 g/ 9.0 2 2 g X 100%

= 2 S, to'.l %
z¢b9-z.-1

MEASUREMENT OF SHEAR STRESS VS SHEAR RATE of 105AW-5-SL1

Z39. Install an MV-I sensor on the In-Cell Haake. Tap the M5 measuring head.
Set the %D at 40%, t2 to 5 min, the mode to tau vs D, and the % tau to
10%. Zero the instrument, and run the 10 and 25 cP standards.
Calculate the viscosity from the curve at a S of 0.5 and check to see
if the instrument has an accuracy of ± 10%. Qf the standards have been
run within the month, recor d the previous standardization and do not run
the standards.

10 cP Standard:
measured viscosity 10 • cP

Sianature c! 'L %'` Date /d-2t=c/ LRB y35-73- Page 64(

Tol and Ujders^tooc{ ByI I 1
^--1- r -- 163
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Pay^e 13 of 1a0> . . . ^ ,

25 cP Standard:
measured viscosity 25^c ^ cP- ^-

I/40. Measure the cell temperature using the digital or mercury thermometer.

CellTemperature Z.C( °C

1. Transfer 40 ml by weight of 105AW-5-SL1 to the Haake Beaker. Install
the beaker into the Haake, raising the beaker to the point where the mix

level with the top of the MV-I sensor. Initially set %D at 40%, %tau
tl at 2 min, t at 5 min, and mode in tau vs D. Obtain up/down

rheogram. You may adj^st %tau as needed.

_ 40 ml of Sample = Density (Step 37) X 40 mL
g/mL X 40 mL

- = S z. wa 8 9
_ pRB 9-70 -93 ,

Enter all the requested information on the Haake form. Label the
rh°a.vgraiii IV.^iAUn-J-JLl-1.

3 42. Obtain a sPcond rhennram, adjusting the % tau as needed. Label the
_ rheogram 105AW-5-SL1-2.

,/43, Transfer the sample in the beaker back to the battle 105AW-5-SL1.

PREPARATION OF SECOND SOLIDS/SUPERNATE SLURRY

vel'44. Reweigh the bottle labeled IOSAW-5-SLI.

105AW-5-SL1

bottle plus slurry /42.3n g
bottle / yo ,lQrp g
slurry 5 g

slurry volume = weight/density ( Step 37)
9/ L^/ f g/mL

mL

V 45. Add about half the slurry volume ( Step 44) of supernate from 105AW 1-2
to the bottle 105AW-5-SL1. Transfer the entire amount of slurry to a
new, weighed, bottle labeled 105AW-5-SL2.

105AW 1-2

volume = slurry volume/2 = y^.^-n mL/2 = 21.2.5 mL

Signature^ Date l y-2^•90 LRB S3Sys Page 6s^

- Pro' ct W. I I I-
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v Page 14 of 13

calculated weight = volume X density = volume X 1.08 g/mL
= 22.45 9 21,25'Xl,oB =2Z,45-

actuai weigh t = 2 2.t0 9

105AW-5-SL2

bottle plus silurry ^90 9212.o O
bottle G^2`9o glyd•25^
sl urry ^ Xcf 971. ?

- - ---------

46. Agitate 105AW-5-SL2 and transfer about 1 g to each of two weighed glass
via7s iabeied 103A4F-1-and 105eW-2, Allow to air drv overniqht.

105AW-^
Er^'IO-ZV^Y

T..a
a
,t 9^7 n ^.1 ^rIVLI S,y< pG.,^- ^

? $ Vial -2rn.2ro2- 9
Sample Lv45 9

!/ 47

m̂y,UbAW-

Total J^ g Z 2.62 S!
Vial 2r2, 743 g
Sample g

Transfer 105AW-1 and 105AW-2 to a 105°C oven. Remove after 24 h at
temperature and place in a desiccator for at least 1 h to cool. Remove
from the desiccator and weigh.

105AW-1

Total 2b•(oo3 g
---1:i-al-._- Zn, 2(;7. Q

Dry S ample ^-, , qLty 9

Discard the dried samples.

105AW-2

Total 2 1. 2.1 9' g
Vial u . g
Dry Sample p. L42.4 9

3 49. Agitate 105AW-5-SL2 thoroughly; then transfer about 12 mL to each of two
weighed, graduated, centrifuge cones labeled CC1 and CC2 and weigh the
samples. Measure the distance between 4 and 14 mL on the graduated
centrifuge cones.

CCl CC1,^
°'g°

Total 1^f92o.

0•
21t
4o f^'

Total / 0 3 g 20•O2^

Cone
54,^ g

Cone
?^

g
SampleSample 1 g Sample g ^ ^K Z

^ l
Place the lids on the cones and begin the settling rate measurement by

r setting the two samples in an isolated location. For the duration of

Signature Ec-^y"^.^"n Date /0-30-40 L,4B 5-55-9S Page C^
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Page 15 of 18

50. Place the lids on the cones and begin the settling rate measurement by
setting the two samples in an isolated location. For the duration of
the settling behavior, the samples should be allowed to settle with
little or no disturbance. This portion of the characterization should
be started no later than Tuesday morning within 2 h of the start of the
working day.

Start time p`6HI;- Date /0_10,q d

CCI
Total i2^ mL
Solids iej mL
Liquid a mL

CC2
Total [O"^ mL
Solids ^24 mL
Liquid 6 mL

3 I. Record the volumes every 2 hours until the end of the day or there is no
change in solids volume for three successive measurements.

Time: 0114 5-

CC1
Total /j S' mL
Solids^mL
Liquid mL

Time: /O 4 S

^°3° cjOCCl
Totai _49i^.s mL
Solids i,L,oo/ mL
Liquid (J J IIIL

^
Time: /A K.S- -

CC1
Total /g .S mL
Solids mL
Liquid o mL

Time:

CC1
Total ^ mL
Solids mL
Liquid o. ^ mL

Date: / p- ,3 c' • cl v

CC2
Total mL
Solids I2"4 mL
Liquid , I mL

Date: Io - 3 01-9 d

CC2
Total •/02, ^ mL
Sol i ds mL
Liquid mL

Date: /l,-,qn_ao

CC2
Total ^c^ mL
Solids // g mL
Liquid 0.6 mL

Date: /p _ 30 -40

CC2
Total mL
Solids i^ mL
Liquid o . ^ mL

Signature^^VA8^ Date lp- 3a-c(r, LRB .^3syi Page 67
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Page 16 of 18

3 52, cnntinu e the settlin g rate me asurements at the beginning of the next

day.

Time: O S 1S Date: 10 ' 3/ , 4Z)

CC1 CC2

Total /-I -s mL Total /.1 mL
Solids mL Solids mL
Liquid I. O mL Liquid I./c mL

Time: / o1 5 Date: 10 -31 -9d oleq^

,
CC1

1
CC2

r
IO_t_a I f:I--:S - - -m L --- Total-

..._
^C-17Q^ Sol id$ ^o . ^ . . ml

Liquid i. ^ mL Liquid (. ^ mL

Time: Date: /O -3/ -9O

CC1 CC2

Total i2 5 mL Total iA. y mL
Solids a-7 mL Solids io.9 mL

Liquid I.qI mL Liquid /. 7 mL

Time: /y!/5 Date: /o 3/-46

CC1 CC2
Total /2.s- mL Total i2. 'j mL

Solids 1 7 mL Solids ia - (e mL
Liquid /.$ mL Liquid !. 8 mL

Time: Date: /U - 3/-4'O

y 53

,
^74

CC1
Total /,2 s' mL
Solids /o. 2 mL
Liquid i ,g mL

CC2
Total 1.21(( mL
Solids /u mL
Liquid I mL

Centrifu'ge the two samples for 1 h using the high speed on the
centrifuge. Measure the solids and liquid volumes.

CC1
Total /.2 S" mL
Solids .^ mL
Liquid q , 1.. mL

CC2
Total 1.1. cJ mL
Solids 3 . :,', mL
Liquid 4, z mL

"uiscard the solids and liquid renaining in the centrifuge tubes.

Sianature ^V ^o-S(, Date//• 2 qd LRB S3S9S Page CY
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September 18, 1990 Reference Tech. Procedure: WHC-053-1
WJ Gray Test Instruction: 105AW-CI-SEG 5

Page 17 of 18

CALCULATIONS

Z55. Density, Vol% Settled Solids, Vol% Centrifuged Solids of 105AW-5-SL2.

Slurry density = sample mass ( Step 49)/sample volume (Step 50)

CC1

Density = /y .y97 g/ /^1 , S mL ^RQ 9.zo 13

_ - -.= 1 1/- n/ml
_ .-,y,rvi oi•

Av
rrq -

Density = /LI, 3 Z 9 g/ /2 mL
= l, lfo g/mL

Vol% settled solids (Step 52) = settled solids,vol/total vol x 100%

CC1

voii, settled solids = ImL/ /2 mL X 100%
= 5 %

CC2
aJ

Vol% settled solids mL/ /J,• ^ mL X 100%
= R s', S S: %

Vnl% rantrifnapd znliris ( Ctpn 5'il._.._

= centrifuged solids vol/total vol x 100%

CC1

Vol% centrifuged solids = 0.8 mL/ 1.2 .S^ mL X 100%

CC2
C ?.r.b. r-zo-Y3 ^2^ ^io

Vol% centrifuged solids = 3, 2 mL/ /;I mL X 100%

,^ 11-•_h. ^ ^ 6 Q R.^ 9.70-93^oo. weiynL% uYleu Soi1dS

weight 'e dried solids
= dry sartiple weight (Step 47)/total sample weight (Step 46) X 100%

Signature F-C^ V^ja-NQ Date -//Z-c/L) LRB 5359>' Page 69
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WJ Gray Test Instruction: 105AW-Ci-SEG 5
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3105AW-1 q 3° 9

^ " nn°i qzo9J'Weight Y° sol ids ' i w<" g/ r, u, (i s„ g X,. 1.,^,. Y. 1

23. v ^AV.
105AW-2

Weight % solids = , g/ I IY35 g X 100%S

^%
n-to•^}R0. q• .

MEASUREMENT OF SHEAR STRESS VS SHEAR RATE of 105AW-5-SL2

^. Install an MV-I sensor on the In-Cell Haake. Tap the M5 measuring head._
Set the %D at 40%, t2 to 5 min, the mode to tau vs D, and the % tau to

,.10%. Zero the instrument, and run the 10 and 25 cP standards.
Calculate the viscosity from the curve at a S of 0.5 and check to see
if the instrument has an accuracy of ± 10%. Qf.the standards have been

revious standardization au withi the m nth r cord the d do not r n_ r , pn n o e n u
the standards.

10 cP Standard:
measured viscosity v,^ z 9 cP

25 cP Standard:
measured viscosity 25",O q cP

Z58. Measure the cell temperature using the digital or mercury thermometer.

Cell Temperature °C

^Transfer 40 ml by weight of 105AW-5-SL2 to the Haake Beaker. Install
the beaker into the Haake, raising the beaker to the point where the mix^l¢'
is level with the top of the MV-I sensor. Initially set %D at 40%, %tau
a15J.0°W!tl at 2 min, t2 at 5 min, and mode in tau vs D. Obtain up/down

ti,.3L(c7rheogram. You may adjust %tau as needed.

__ a0 mi of Sample = (Density) X (40 ml)
g/ml X ml_

9

Enter all the requested information on the Haake form. Label the
rheogram 105AW-5-SL2-1

e
.

4,41 Pr. yj-, ?.
6 i

- LL^0. Obtain a second rheogram, adjusting the % tau as needed. Label the
- rheogram 105AW-5-SL2-2.

1^60 C(
- Z61. Transfer the sample in the beaker back to the bottle 1OSAW-5-SL2. +°ss Wr

^

Signature 5L ^ Date J/-3 -c/U LRB S3593 Pa e 70- g'
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TAU (Pa)

9.

"ELL H LLLL LdLWH
L RB s"^sv ^,

TAU/D CURVE ETA Offlu,,) OuaV=:

Test

10--22--199^v

Substance I-

105AN5SL1 I_

Sample No

Temp (C) I
29

1_C-)
Meas.Drive I t^
500 1I

M

...^ 1-. 3
iica5. S'y'Sa-̂ cm -

Mi1 ^I-l -

a

m

Linear
A= 1 . 033E 1 L

B= 1.219E-2

R2= .9804

D (1/s)

470

I I II I1I-_'

0 94 188 282 376



(max= 460)
`Rd33s93'^ 7

TAUI (Pa) TAU/D - CURVE ETA (mPas)



FII lo

TAU (Pa)

9

7.2

a

^

5.4

`J

3.6

0
o_

°
' ^ a F
^ ° o--
o m ^

0
0

4
__=

^ h'!3 ^r3,i9s' ^ . 7 % Qc^ ^7 . 7d ^sc ^^ tr^ Act^»^^t_/

T A U/ D CD I 1 VE ETA (mPas) (uiax= 1<1l- 1

^= .

-- . ^j

-----,^ /

i^ - - - -

- - - --^---- - - ( ----- ----^--- - ^ --1 -___-1- ---

FI .. ,-. K r_ I L I

Test of
11-03-1990

Substance

,05A'tiSSL 21
S ample No

I

p ( C)T , i -31 =

i4eas.Urive
500

Meas. System

rn-

kO
..

A
C

Linear
A= 3.289E 0
8= 8.064E-3

R2= .9736

D (1/s)

94 188 282 376 470



-
^

- - t+H

2.7o1

a ^ a T A U / D C U R V ETAU (Pa) ETA ( mlPas) (max= 170)-z

° \ K c- -- - - ^9 FI A t .

tT fes o
11--03-1990

Substance
2 _ 050J5SL227

Sample No
2

Temp (C) y
31 °

4 ^5.
bleas.Orive

cs" 500 ..

_ _ _ _ - Meas. System
MV1

o

3 6.

- - ° -
- - - -- Linear1 8

- -0 0 0 ^
.

- - A= 3.365E 0

B= 7.591E-3

R2= .9896 I

0
0 94 188 282 376 470

- - - - - -
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MeasiirleMent Cb+ained By:

-,aWie NO. • i

Sample Descx-iption:

Diameter:

Physical

R-er,rrs

Fenetxcmetei No.: CT-421A

Diamater of F71d•
/ [

FenEtrdtiCtl Ides13'tai1Ce: --- a^ DSi

Date9- 2 1 -9a

CBy: Clu
2v-

Sample No. `fy Z

^^61t Uo1 , .co^,
d^as (^ ^^o-^^P
..:^Zae

Sample Description:
/ u /

Diameter: 2 L Height: 2 ^ r

Fhysical AppParaixz:d>^d^^

4 G.Remalks ^, > v
S

Fenettometer No.: CT-421A

Diamefer of 171d• [ ,r

Pe7efSdtio7l ResiStaI7[.2• z (^ {^i

4. ^^ Z^^^ w1 5^ ^. K ^c

2 y^ ww^ jF. rbs^q^'^>c< a'e2

. ,a
J,;

u
Signature LQq Date `l -2C( -^'td iR6 ,^3395 page 77
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WJ Gray Test Instruction: 105AW-CI-SEG 6

Page 1 of 7

CHARACTERIZATION OF 105AW SEGMENT 6

M&TE List

Balance 1: Calib ID 388-06-01-016 Calib Exp Date 11-7-90
Location "A" Cell

Balance 2: Calib ID 362-06-01-035 Calib Exp Date 11-7-90
Location "B" Cell

Digital Thermometer:
Calib ID 01225 Calib Exp Date 7-12-91

Thermocouple: Calib ID 999-78-025 Calib Exp Date 9-8-91
Location "8" Cell Type K Ser.# 40

^^, .^,n
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When you have finished an instruction, put a check in front of the item.

PREPARATION AND CHARACTERIZATION OF SEGMENT 6

S^ Z` 13^o Place the waste solids from 105AW-SOL 1(thi i act ll t 6 is s ua y segmen ) n
the homogenizer and blend to a uniform consistency.

i/2. Returh the material to the original container 105AW-SOL 1 and shake or
stir to remove as much of the solids adhering to the container walls as

f llhibl U ci l f o owing- poss e. seth or tsmateri-a e haracterizations.

Clean the homogenizer parts by rinsing with deionized water or other
tabl ° method .c

- Agitate 105AW-SOL 1 and transfer about 1 g to each of two weighed glass
- vials labeled 105AW-1 and 105AW-2. Allow to air dry overnight.-

105AW 1 105AW 2-- -

'- - Total co-%+% v e g Total Z/.6S'O g
Vial zo ^9/ 9 Vial g_ .
Sample 7S g Sample g

Z5. Transfer 105AW-1 and 105AW-2 to a 105°C oven. Remove after 24 h at
temperature and place in a desiccator for at least 1 h to cool. Remove
from the desiccator and wei h_ g .

105eu_1 -___-- - 105AW-2

Total 2.^y( g Total 2C^,^(3S^ g
Vial .^ g Vial U q g
Dry Sample G-Sl a 9 Dry Sample C9, 5-9 (^ g

!/6 Discard the dried sam les. p .

^1. Agitate 105AW-SOL 1 thoroughly; then transfer about 12 mL to each of two
_ weighed, graduated, centrifuge cones labeledCC1 and CC2a.n.d waigh, the

samples. Also measure the total volume.

CCI CC2

Total2 (' g Total Z^'̂ -42

^

^

_ , g-
Cone 5,^y7 g Cone 5,l2 Y^ g
Sample 2^ u p ^ g Sample 2 0, y K Z 9

Total AIA mL Total //AL mL

GBS3S^5^2 .

fro^ec o. ate o or

_ n ere

I
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Reference Tech. Procedure: WHC-053-1
Test Instruction: 105AW CI SE

^ j V14. Place the lids on the cone

- - G 6
Page 3 of 7

s and allow to stand undisturbed for 2 days

^

Note the start and end tim
vol t th f thd

.
es and measure the total', solids, and liquid
2 dumes a e en o e ays. ^ r`.^) e ig to 7u

^4 I ` c e^^ ^"Start date 9-!/- 9C
End date- q-i2 -qp

Time 5e ^ d
Time Q esas vo'ls r

t 4^^ u v s^^
CCl CC2

Total mL
Solids mL

Total mL
S lid

Liquid
^

J mL
o s^ mL

Liquid mL

v19r. Decant the settled supernate from both centrifuge cones into a wei h d
glass vial labeled 105AW-6

g e
-SUP. Weigh the solids remaining in the

centrifuge cones.

CC1 CC2

Total ^ g Total ^ g ^

-fo

Cone g
Solids g

T f th lid

Cone g
Solids 9

77
.L

/11.

rans er e so s in he
labeled 105AW-6-S0L.^

Again agitate 105AW-SOL 1

centrifuge cones to a weighed glass vial

thoroughl then transf b t 12 L l-^
of two weighed, graduated,

y; er a ou m to each
centrifuge cones 1 beled CC3 and CC4 and

^

i, i
Î

weigh the samples.A eS Y a,^e C C( ^, CCZ
1^

SCC3 CC4 ^

oq5 Total 216.1 1-1 9 Total ZCP ,/Z 3 g ^

3

Cone S. 2 '7 9
Sample '70 U oU

-

g
Cone 5. cl 1 9
Sample Zo ,'{ YZ g

I 2. Centrifuge the two samples
centrifuge. Measure the s

CC3

for 1 h using the high speed on the
olids and liquid volumes.

CC4

Total /N.s mL
Solids -^- mL

Total mL
Solids L I mL^

Liquid T mL
o.(

Liquid ^, d q mL

^ ^R/3S^S9S^.^o q -^l °. o =

--T

; I I ^ ^ I I
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Z13. Decant the centrifuged supernate from both centrifuge cones into the
labeled vial 105AW-6-SUP (from Step 9). Weigh the solids remaining in
the centri fuge cones. I rjS au,- (- -s u p

ZZ,(oOZ
CC3 CC4

Total Z /.40Z 9 Total 2/.5-65 9
Cane ^^ y Z g Cone S, / U I
Sbl ids i^, 5 g Solids S.9Z 2 9'

i/14. Transfer the solids from the centrifuge cones to the vial labeled
105AW-6-SOL ( from Step 10). Weigh the vial 105AW-6-SOL and transfer it
to the 325B hot cells for chemical analyses. If there are less than

- 15 g of solids, centrifuge additional 105AW-SOL 1 sludge until
sufficient solids are available for transfer.

Total gj (•l92..
_ o Vial g1.2.657

Sol id
^

g Z3. S3S-

Date delivered ^2-3-9d

/15. In addition to the solids in Step 14, an additional 100 g of centrifugedo^ li
_ solids are required for Miller Number determination. Centrifuge D7(^ 7y

material from 105AW-SOL 1, place the centrifuged solids in a bottle
- labeled 105AW-6-SOL, and transfer it to the 3258 hot cells for Miller

Number determination.

_ Total 23 1r^ g
Bottle g
Solids g

Date delivered

Z116. The centrifuged liquid from Step 15 can be added to the vial
105AW-6-SUP, if necessary to bring the total weight of supernate in the
vial to 20 g. Additional centrifuged liquid may be discarded.

Z17. Weigh the glass vial labeled 105AW-6-SUP and transfer it to the 3258 hot
cells for chemical analyses.

- Total 't^ .^ /,2 G g
Vial - rz ^57 g

- Supernate -2- 0 5-Z ^ g

Date d.9l ivered

L/?B S"J!^9S oo

I Poje 't Nb. Dat o Wrk !

Enter d Bly

S

Date t !

Disdosed To nci By I$® ^

j Signed 11
!

DaTe ^I I !
I I I ! i I i ^ iI
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Page 5 of 7

CALCI.II ATTI)NS

zi8. Density of sludge, centrifuged liquid and solids.

Sludge density ( from Step 7) = sample mass/sample volume

CC1

Density = 2o,qv4 g/ I 3 mL
g/mL rRb 4-Zo•93

CC2 Av I. Y9 7-/4

Density = 2,o,ygL g/ 14 Z mL
= 1 g/mL

Centrifuged liquid density
_ [sample mass ( Step 11) - solids mass (Step 13)]/liquid
clu.e (Step

CC3

Density = 20.IA0^) g 57; 1o55'^ g)/ mL
= I,O SL g/mL y(6.t-ra^

CC4
q.ta 57 /jv LD9 9 ^^(

Densit_y = ^r? SlZ g- GS,^^7 g)/ mL
g/mL

Centrifuged solids density
= solids mass ( Step 13)/solids volume ( Step 12)

CC3

Density= 15,(DSS^ g/ q•S mL
_ ...t:z:^ 9/nL PR.A 9.L^ Y3

I. 6 0 7R8. i•zo•93 qv 59
CC4

Density = I S 9 Z] g/ ! o l^ mL
= I • s ^^^ S g/mL

PR.B. q.zo 93

LR ]3s3s1s p. 9 y

l. 7 ^^

LC,l^- 0^^

Cf-) 3 - q °

Date o rkW Ii

tere y Ddte

L^iscldsedlto dndlUnc

I

iersroodl 6y - I - i$1

gne ^
Ddte

' i. i i.. ! I I I i I I I I ^ I I I I
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/ 19. Volume % and weight % settled solids

^ Volume % solids (Step 8) = solids vol./total vol. x 100%

CCI

ume % solids = / y^3 mL/ / y.,3 mL X 100%
q

CC2

,/volume % solids = ly.,Z mL/ 2 mL X 100%

Weight % solids = solids mass ( Step 9)/sample mass (Step 7) X 100Y,

rri
YYJ

Weight 9° solids g/ g X 100%

CC2

Weight % solids = g/ g X 100%

Z20. Volume % and weight % centrifuged solids

Volume % solids ( Step 12) = solids vol./total vol. x 100%

CC1

Volume % sol ids = a. ^ mL/ l y,3 mL X 100%
Y l?R.3. 9 ^° 93

CC2
(a9 /.S.b. 4-yoh3

AV. 70 %

Volume % solids mL/ / L!, 2- mL X 100%
%

-7 1 2 Pl,-A 9- Zo -93

L 9 9 1P. 8 3
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August 31, 1990 Reference Tech. Procedure: WHC-053-1
-11}- WJ Gray Test Instruction: 105AW-CI-SEG 6

Page 7 of 7

_..l<,1..
m a s s^ - - - - Weight % solids = solids a .-^s (Step 13)/sample mass (Step 11) X 100%

CC1
^ y,Zo-93

Weight % solids = /5- Cq5 g/ 2-0. `la^f g X 100% PR4
' = 2 la , %

AV.7' 25 /^
CC2:/

Weight % solids = Z _ g/ 20.Kk2_ g X 100%
%a

/21. Weight % dried solids -

weight % dried solids
= dry sample weight (Step 5)/total sample weight (Step 4) X 100%

105AW-3

Weight % solids g/ / • 3 3 s g X 100%
^ - - _ ^̂ T,^Z---U` %a

?.?6

105AW-4
^l 2. 7 ^R.6 9- Za - 93 ^

L,
y 2.

Weight % solids ,53 g/ /4-5-1 g X 100%
I y F->, %a

i P.LD. 9-la. 3v

4-^3-Rd

WC^/o ^, ^. L:^ :d5 0

z2.75 0

l^p s'359^ ^ ^^

=I I I. i ^ ^ I I ^! I I I I^ I ^i,e I i
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November 1, 1990 Reference Tech. Procedure: WHC-053-1
WJ Gray Test Instruction: 105AW-CI-SEG 7
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CHARACTERIZATION OF 105AW SEGMENT 7

M&TE List

Balance 1: Calib ID 388-06-01-016
Location "A" Cell

Balance 2: Calib ID 362-06-01-035
Location "B" Cell

Digital Thermometer:
Calib ID 01225

Thermocouple: Calib ID 999-78-025
Location "B" Cell

01^9 . 1i zm-Qa

Calib Exp Date-101

Calib Exp Date l^
.1 -79

Calib Exp Date 7-12-91

Calib Exp Date 9-8-91
Type K Ser.# 40

CONTROLLED
DOCUMENT

-")I^'^ ^.7^. /

Signature ^Vao ^Xc Date // -o LRB .57^75-9s Page ?J-
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^ November 1, 1990 Reference Tech. Procedure: WHC-053-1

WJ Gray Test Instruction: 105AW-CI-SEG 7
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When you have finished an instruction, put a check in front of the item. -

SHEAR STRENGTH OF 105AW SEG 7 SOLIDS

- The shear strength measurements will be made on the solids in the bottle
- labeled 105AW-6-SST. ^

_ 3 1. Install shear vane #3 on Haake Viscometer. Set %D at 0.06, %tau at 10%,

t 2 at 5 min, up/down run mode, and tau vs time mode. Start, adjust the
- zero, and complete the run recording only the up run.

- /"2. Put in a new chart, fill in the requested information noting below theg
- signature block that the x-axis is time, and with the help of the ^

cognizant scientist, select the location to insert the shear vane into
e

- ^` q6"41 b
sample
lades.10UsWng the samessettingsvaseinnSteph1,sstart thefshearestrength

measurement. It may be necessary to adjust the Ye u if the trace isN^`Lr
- going to go off scale or is not sensitive enough.1=--(^^^

df1 ^plo^i^"'Q w^t•^g^2s/ U2.nC w^^j r.a}cf^<C.

- Record the cell temperature 3 ^ °C

If a second site is available for a second shear strength measurement,
- consistent with the requirements for penetration-resistance measurements
_ below, repeat Step 2.-}k.5c..:5

- 4. Remove and clean the shear vane.

- MEASUREMENT OF THE PENETRATION RESISTANCE OF 105AW-SOL 7 SOLIDS

The penetration resistance measurements will be made on the solids % the
bottle labeled 105AW-SOL 7.

^Y .
Using the Soil Test Inc. CT-421 penetrometer, insert theX'-diameter
probe tip to a depth of 1 inch. Record the penetrometer reading.
Repeat in another location, if available.

Penetrometer Reading #1 r

Penetrometer Reading 411 7
(II , ^ xlc.3

/r( 5
'c, S- fj t.rJ - S o L 7 ^ •... \`. SG r--.e c..^+• r^

Gi
O

^'arkblowh•^«̂1 1 ` ^ ^4c^is,.c}<

^^ ^C t ^X^.•\µ5 ^rr R

Signature Date I-O/o LRB s^39S Page

- .I r -I .-.i
_...I.-

To

^I I
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MEASUREMENT OF DENSITY, Wt% Solids, and Wt% Oxides
U e^ r

L6. Place the waste solids from-105A11-6-SST and 105AW-SOL 7 in the
1'^.01--y

^3r`>•®
homogenizer and blend to a uniform consistency using as low a stirring +1)S J^L
rate as possible consistent with achieving good homogenization.

/7. Return the material to the original container 105AW-SOL 7 and shake or
stir to remove as much of the solids adhering to the container walls as
possible. Use this material for the following characterizations.

^/-8. Clean the homogenizer parts by rinsing with deionized water or other

I%9. Agitate 105AW-SOL 7 and transfer about 1 g to each of two weighed -y°A•^ x4?"17
ceramic crucibles labeled 105AW-1 and 105AW-2. Allow to air dr
overnight. ^' ^ ,5r2^g^w5

'qZ
105AW-1 105AW-2

--_- _ Total J ^ t-r g Total Z. g
Crucible g Crucible 2- 3,CL_Q g
Sample 1,202 g Sample g

Z10. Transfer 105AW-1 and 105AW-2 to a 105°C oven. Remove after 24 h at
temperature and place in a desiccator for at least 1 h to cool. Remove
from the desiccator and weigh.

105AW-1 105AW-2

Total 2 .S S g Total 2 1 9 q5^ g
Crucible 24.k717 g Crucible ^
Dry Sa 1e y^'^ g Dry Sample _ o, ^/^`

9

V^i;FV O^OSO . .. .

-'--11. Transfer 105AW'1 - aRd- 105AW-2 ±Q--a ?1000°L muffle-f,:rnac€:- Remove after
1 h at temperature and place in a desiccator for at least 1 h to cool.
Remove from desiccator and weigh.

105AW-1 105AW-2

Total ^. 2 S-3og g Total 2 3. SI G g
Cruciblp-2°^ I^ 92q,1^7q Crucible 2^T^q g
Dry Sample o.t.\ 40 g Dry Sample Q, ^^47 g

V12. Discard the dried samples.

Signature Date ll-Zo-c/d LRB S3S35 Page rT
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13. Transfer 15 to 20 g of solids from 105AW-SOL 7 to a glass vial labeled
D-105AW-7 and deliver to 325B hot cellG.^or c^h^ ica

CK7
l^and radiochemical

analyses.
=

Date Delivered 3b^Zf99^
Sa4:1 7•212-

4. Transfer about 12 mL of 105AW-SOL 7 to each of two weighed centrifuge ST'_

cones labeled CC1 and CC2 and weigh the samples. Centrifuge the samples y.^iy CC

at high speed if necessary to remove air pockets and develop a sharp,
flat, upper surface. Record the total sample volumes.

CCI

Total I ^ 9
Cone T. 7 S' g
Sample 1!2 n !;51 g

Total hL

CC2

Total 1' r g
Cone g
Sample 11.95?3 9

Total $ , O mL
o t
01^

CALCULATIONS

A5. Density

Sludge density = sample mass/sample volume ( Step 14)

CC1

R J mL q.Zt 55^- Density =
- g9

/
mL

CC2 f}V

Density = g/ $ .O mL
_ . g/mL

-L/-/16. Weight % dried solids

weight all dried solids
= dry sample weight (Step 10)/total sample weight (Step 9) X 100%

105AW-1

Weight % solids = 0 ,7 0 0 g/ /,-2p g X 100%
S a', 41S' % AQ

Signature Date3-O-a, (?0 LRB 3595 Page SB

Project No Date o ! ! ! ^ Lf Work.

Enterced B I i I I i i

,.

D te
Y

I Fiscl se To an U der ood y I

igned I87 D'ate

Di 1e i ^
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105AW-2

Weight % solids = U.2 2 g/ c( g X 100%

1/17. Weight % oxides

wt% oxides
= calcined sample weight (Step 11)/total sample Weight (Step 9) X 100%

1f1GI1W _1
JVJ/^n^1

Weight % oxides = O.y $y g/ /..1o1i g X 100% Z
3S.?Z %

qV
105AW-2

Weight % oxides = 0.4y 7 g/ g X 100%
= 3Ssr7 q<

PREPARATION OF CENTRIFUGED SUPERNATE SAMPLE

Z18. Place the centrifuged supernate from Step 14 in a glass vial labeledt'z/^ .j
D-105AW-7-L. Centrifuge additional material from 105AW-SOL 7, if

lk necessary, to obtain a total of about 6 mL of centrifuged supernate'^^^'^ ^Z Y ra °^

9. Caii`orate the pH meter using pH bur'fers 7 and 10. List expirationda
of the pH buffers.

pH 7 lot No.UwR 930,g
pH 10 lqt No.

^
^aXra.(SC:t,v ^ a^

Z20. Measure the pH of D-105AW-7-L.

Expiration Date jr •4/
Expiration Date y_ &-9/

pH = 1 2. <SO

/'21. Transfer D-105AW-7-L to the 325B hot cells for chemical analyses.

Date Del i vered /_1- - ^q -cjC)

^ y ^
^^SAw. ^fo^,

l;^^1Q
C1,5

/I

1\ 2. q IaSS ^ac\^^Y.. ^b^o^e^ 7`^Gf^^C^'

Signature (,'^ y^ Date /,g?-3-9^ LRB s3s95^ Page ^^
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_

Pas )ETA( ETA/t CURVE i1_ m
= j 39000 - H A A K F. ^

Test ofi ^
li-06-1990

'II

1

Substance

31200- I
105AW6SST iI

^

Sample He ^

- ^ I

- ; ~

1

TemP (c)
30

- 234001- I , Meas.Orive

-

-

500

Meas. System ^
i

j ^-

^ -

'I 15600 1 1 1

-?800

_ I L
, i . '..
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.... ........

...
time (sec) ^0
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i
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i
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^
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'

I
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e
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40200
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500

I Meas. System
^

26800

I I
13400^- -

Linear
^

A= 5.496E 4

•

B=-1.837E 2 i

I

j _ - . ' • R2= .8523 ^

^ 0

^

time (sec)
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^
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CHARACTERIZATION OF 105AW COMPOSITE I

M&TE List Gis it-20-40

Balance 1: Calib ID 388-06-01-016 Calib Exp Date---'=t
Location "A" Cell .1-^-$l

L:01!e.9m
Balance 2: Calib ID 362-06-01-035 Calib Exp Date-;4-q--90"'

Location "B" Cell

Dig ital Thermometer:_
Calib ID 01225 - CaTib Exp Date 7-12_91

Thermocouple: Calib ID 999-78-025 Calib Exp Date 9-8-91
Locatfon _°R"_Ce1.1 Tyoe K Ser.# 40

^

^ pH Buffers: pH 7 Lot No D Expiration Date 10-^11
Manufacturer C ^

^pH 10 Lot No ZO JL_Q Expiration Date y-6-4 1 I I

4
-

Manufacturerlg&t^",-1-, ^{-

CONTROLLED ^I_ _
Irii,̂ .{3VV

o .m

I II ^

I s?aJ93 ^. 9 Z l/-^o-`I° ^^i^lJ

^ T

^ I I P'oje it N. I I Dat^ of Wdrk ^ I I I I 'I
i

I Erter9d B^ 417 Date 3 ^ I^

I I D scfo ed To nd I Un erst od By 191
Signe^i 1.

. . . . . . . .. . . . . .. __L I I i i i i i
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h i d,en you ave f nishe an instruction, put a check in front of the item.

PREPARATION AND CHARACTiSRIZATION OF 105AW-COMP ^a

e-^3̂ 1/_3
21. Place aboutll0'g of the homogeniz

Zr t^o-4d
ed solids from 105AW 3-4 and about^0'g

each of solids from 105AW-SOL 5 a
segment 6) in the homogenizer and

nd 105AW-SOL 1(this is actually ^J
blend to a uniform consistency. ,••0 ia

-
^LuT'®

^ a^fGt^ 3 105AW 3-4 lOSAW-SOL 5 105AW-SOL 1

^v -q^2(o1q,30riginal wt 2q3•2.9 9
242•5-'-( Final wt z/ ^? q g

l. g 343.9-3 9
193 93. _'

^̂-^^,^ ^
23•'37 ^awNie w^

--- -
GJ S C^

., g g
rr.'7 0 1 9^2.

2. Place the material in a bottle la
^

beled } 05AW- OMP Use this materialk^- 26 6• 25
for the following characterizationsZ^^a1=3y^-y^ ZSYwld L,d = 2 v

3. Clean the homogenizer parts by ri nsing with deionized water or other
suitable method.

L4. Agitate 105AW-COMP and transfer a bout 1 g to each of two weighed ceramic
crucibles labeled 105AW-1 and 105AW-2. Allow to air dry overnight.

105AW-1 105AW-2

Total 1^, 3 2.^7 g Total 2 7O g
Crucible J(,, yXZ g

_ Samole I- stq ^ g
Crucible

Y1
p,' g

Sample V^- q

Tra sf 105AW 1 d 105AW 2 tZ5 105°. n er - an - o a
temperature and place in a desicc

C oven. Remove after 24 h at
ator for at least 1 h to cool. Remove

from the desiccator and weigh. I

105AW-1 105AW-2

Total 1'7•2 -7? 9 Total ^
Crucible J c^.4 x^- 9
Dr Sam l

Crucible I 9
D S Iy p e ©, 7 q 5 g ry ample 1, 3 9 7 9 I I

Z6. Transfer 105AW-1 and 105AW-2 to a >1000°C muffle furnace Remove after I
1 h at temperature and place in a

.
desiccator for at least 1 h to cool. ^

Remove from desiccator and weigh. ( I

105AW-1 105AW-2 I

Total i ^ ILI g Total 4•23^ g ^
Crucible '^ , q-g Z q

9Dry Sample ,1,49
Cruci6le a g
Dry Sample 9_

qC

I IP}oject Date ot^ Work ' ^ I )i
! I I _ ^. \I I

-

I ! ! ! ! ! ! i

-d B- E ter D feyI I r l

I i Dfsclosed To i nd Understi od B

l

192

igned 1:S ! Date ^ I I
! i I I I I I I I I I I I I I I I I I I I I
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L Z7. Discard the dried samples.

November 1, 1990 Reference Tech. Procedure: WHC-053-1

WJ Gray Test Instruction: 105AW-CI-COMP
Page 3 of 7

105AW-COMP thoroughlY; then transfer about 12 mL to each of two

graduated, centrifuge cones labeled CC1 and CC2 and weigh the
Also measure the total volume.

Total • g
Cone S. ^1 9
Sample /S 11-1-1 9

1o,oj0 mL

Cone 9
Total 2

^7-- 9Samplq g

//,.5l7 mL

Place the lids on the cones and allow to stand undisturbed for 2 days.
Note the start and end times and measure the total, solids,•and liquid ^
volumes at the end of the 2 days.

S^,y'^Ck .+,. ^ $O

Start date/j- - y-q0 Time 09^1,^ ga ^ IaS
End date /-J - t ^o Time / 4 0 0

.tt °L• .^^ SGftlcd

5
4
^C1 e. -r,^t CC2

Total 10 -Cl mL 16•4 Total ^_ mL 11'r

Solids iG,q mL '7•1 Solids mL 0'^'
^ ;̂M7Î:ia !^. m!._?..s7- Li^yLi^i ic .. . mL 3 •3

tya9^•s4uo^ °`
). Decan the upernate from both centrifuge cones into a weighed

centrifuge conescd
D-105au_c_L, Weigh the solids remaining in Lhew^ `

--.7
2 d.4

J^y aq- l
CC2

Tota'1 g 17 'yas Total 18'y P7 9
Cone 3 gw/(, Cone ^- g w/2--
So ids^ gl^ Solids LZ7 g

cl^
ransteN ^h^ solids in the centrifuge cones to a weighed glass vial

labeled D-105AW-C-S.

Again agitate 105AW-COMP thoroughly; then transfer about 12 mL to each

of two weighed, graduated, centrifuge cones labeled CC3 and CC4 and

weigh the samples.

Total IQ, 19 9
Cone g
Sample ^3•y3(p 9

Total I ^ '
Cone g `11L-
Sample 13.6$S 9

v
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Z13. Centrifuge the two samples for 1 h using the high speed on the
centrifuge. Measure the solids and liquid volumes.

CC3

/
v1 14

Total 121.15 mL
Solids ^.ya mL
Liquid 3 S mL

CC4

Total ^q o mL
Solids t,.o ^ mL
Liquid 3.^ mL

Decant the centrifuged supernate from both centrifuge cones into thev,aL _^Z o5labeled vial-D-1^5A''!-C-1_ {from SteN TO). Weigh the solids remaining n
the centrifuge cones.

CC3

_L" .

Total IQ^(e? g
Corle^yo AS. 2 r5f 9
So^as q,404 9

CC4

Total 16. 73_^ g
Cone s. -) iq g
Solids ^\.ot -l g

Transfer the solids from the centrifuge cones to the vial labeled 0-
105AW-C-S ( from Step 11). Weigh the vial D-105AW-C-S and transfer it to
the 3256 hot cells for chemical analyses. If there are less than 15 g
of solids, centrifuge additional 105AW-COMP sludge until sufficient
solids1TPj,a^iiabie for tran^$1-v a`

,3 z9Total 3^.(0(7 g l' 40

Vial 9 01al - 2,0^520
Solids g

Sol,as ( c?r 7
q q

Date del i vered -I _ q/
s

16. The centrifuged liquid from Step 15 can be added to the vial D-
105AW-C_L,-i -necessary_to-bring-t.he total.--we;ght -of--sup2rr.ate in the

,^ial to,9 Additional centrifuged liquid may be discarded.
7Y^ i1.S

Z17. Calibrate the pH meter using pH standards 7 and 10.

/18. Measure the pH of 0-105AW-C-L.

pH =^-

jZ9. Weigh the glass vial labeled D-105AW-C-L and transfer it to the 325B hot
cells for chemical analvses.

Total 3,3.1g.5- g
Vial 2o.11'-^2- g
Supernate /2 , Z g .1 g

Date delivered /--^2a,q/

^fv ) S^S9^ /10 - 7S^

^- t/\o
/-o52^

rolec . a e o or
^ I I

n er
y

a e
I I I 194

I
I^ lisc oee o an n ers ao By I I I I
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CALCULATIONS

Z20. Density of sludge, centrifuged liquid and solids.

Sludge density (from Step 8) = sample mass/sample volume

CC1

Density g/ IO.Ro mL P R•6• 7-21-93

g/mL

5 si^ FA& q-zo-13^ A^ q3
CC2 f^

Density = g/ mL
= j-^1•6 g/mL

'

Centrifuged liquid density
=[sample mass (Step 12) - solids mass (Step 14)1/liquid
volume (Step 13)

CC3

Density =( (0 9 ^q qa`{ g)/ 3.3s mL PRB 93
= g/mL

CC4
R^ 1.01 v^^w(

Density =( ^ X S g 1\.o i y g)/ s. oy mL
= p, g/mL

Centrifuged solids density
= solids mass ( Step 14)/solids volume ( Step 13)

CC3

Density = Q,Go^ g/ (,,, y() mL

= g/mL ^.Rb. 9 Zi r3
I.SyB ^Ap1.a^-5^

CC4

Densi ty mL
g/mL

^ 6 2O p,t e q.tir - 9j

^;!li,.; ^ t 3S9S n• 9 C
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I Page 6 of 7 ^
Ce^^r.^ ^a IeJ b^ u s e

^. Volume % and weig t-%
sS-90

solid oµk^ CC-l---Ct Z-
o9

Volume % solids (Step 9) = solids vol./total vol. x 100%

CC1

Volume % solids = '7.7 mL/ jo.Q mL X 100% ^Rb 9•r''tS
%

7! P.166. 7io.l-91 ^^ ^• ^/%
CC2

CC2

Volume % solids = g'.Z mL/ !(.f mL X 100%

^`'^ oR,b c^^zr• 43

Weight % solids = solids mass ( Step 10)/sample mass ( Step 8) X 100% -

CC1 '_s40

ii• ^ x^(
Weight % solids =J1L{= g/ 1S.111 g X 100%

= 7 7. 42 % p.R-4.

f}u 78 id

Weight % sol ids 7 s- g/ _L6. o^,S^ g X 100%
_ '7R.'t2 %

Z22. Volume % and weight % centrifuged solids

cC'

Volume % solids mL/ q.Z S^ mL X 100%

Cqqv

Vol ume % sol i ds = (_ tfU mL/ 9. Yd mL X 100%
9 „3 9 %

Volume 13) = sol i ds vol ./total vol. x 100%
90
sol i ds ( Step

ca,...V^,
/-1.7 -9 /
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WHC-SD-WM-TI-649 REV. 0
g November 1, 1990 Reference Tech. Procedure: WHC-053-1

WJ Gray Test Instruction: 105AW-CI-COMP
Page 7 of 7

Wei f % st^ ids = solids mass ( Ste 14)/sam le mass (Ste 72) X 100%y G p^ p p

' ^fCC' 3

Weight % solids = Q. g/ _13.y3Co g X 100%
R4. 7 z^'93v

" Cvi1 N V 77 /

lWeig ht Y_solids =\1,0( L-I q/ 1^. uft,5' _ q X 100%_

Z23. Weight Y dried solids ; ^,_^^:4•^^5

weight Y dried sol ids
= dry sampl weight ( Step 5)/total sample weight (Step 4) X 100%

r

40

_.

105AW-X/

,? r15JWeight Y solids = C7 X 100%/ I 8q^. gg
i 1¢b• 9-Zr ^ 3

^-9 0/,' d q^ 4 I. 6105AW^2 ;2-5

W i ht % l id r-̂ e g so s = ),qq 7 g/ 3_ 3 g'o^ g X 100%

Z24. Weight % oxides

wt% oxides "
= calcined sample weight ( Step 6)/total sample Weight ( Step 4) X 100%

105AW-1

ir ht % 70 i C^Jf Y 1

^

3 n. ..-..._ y_-.-...-.._-..Wg ^ 00%__ yi

/^-yL^3^ ^v. 3^• 6 G I^105nw-2
I I

Weight Y oxides g/ g X 1007 ^
I

^

^•^-5--^'O ^S9S 98,3.r

^
I

i I
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,i^H^^p-WM-TI-649. REV. 0 ^ J 1
_ t ^^4."<X4^+t t < ^lAq}^ t L

. ^ { Y {

^, .. _6. ^ . ^ .. .. .

`r«...

12, 1490

I Na E. M. Sasaki
r, Tank Naste Characterization Section

Mostinghouse Hanford Company

MS R2-12 -
Richland, WA 99352

naar Loela:

MS K2-3B

375-2015

^ As we discussed during our monthly meeting Ju1y 10, 1990, I am providing you
with a summary description of the work planned for the characterization of the
105-AW core sample we recently received. Your written concurrence with this
summary is requested so that the technical work Is not-delayed pending

- compie'tion of a formal Technical Program Plan.

'rhe attached page presents, in spreadsheet form, the various analyses that we
understand from your letter dated Ju1y 2, 1990 are to be performed on the
seven segments of the 105-AW core sample. 5egments 1 and 2 will be combined
and analyzed as a single sample. Segments 3 and 4 will be combined and also i
analyzed as a single-sample.--Seyment 5 will be analyzed-in-as-received jARj
form and also after 1:1 and 2:1 dilutions with supernate from segments 1 and
2. In addition, equal aliquots of segments 3, 4, 5, and 6 will be combined
and analyzed as a single composite sample called "Gomp" on the attached page.

If you have any questions on this work summary, please call me at the above
number.

Sincerely,

13. P. McGrail
?roject Manager

----- -!3.S? WWst= Gharacterization

illIIT)P
ii63l

^ ,w^p^pv...^->,. r,o9 ap^.^r^ < •:-",'^
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^

aament and ComposiLe Saml3 le

200

4 5 6 7 ^Comp

AR 1:1 2:1
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.
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X f

X - ^
X X X 1 X I 1
X X X
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_

X
_

X X X I X
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WHC-SD-WM-TI-649 REV. 0

^
i

Ms. L. M. Sasaki

July 12, 1990

Page 3

Seament and Comoositg am le

Radic

1 2 -3 4 5 67 7 ComPl

AR 1:1 2:1

chemical
X I X X LS X LS I

GEA
EA X X

_
X l5^A

H-3 X _ X LS

14 X X. L
C

63i X
-

^ X LS ,
-N ^

^e_en„^ ---
Zr-93
Nb-94 --
TC 99
I-129

- X
rX-

X

4A

^

-

I
^

X.
X
X
X
A

LS I
L S I
LS
LS i
A

N237
Am-241 +

_X I I
; v

X
i Ic I
jSI

Cm-244
l be tat t i X X LSo a -

Pu I sotooes 2 I X (LS7

2 if Justified by AEA
A archive for ICP/MS

L centrii'uged iiquid

S centrifuged solids
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54.J 000-1 01 ( 9.-091

DON'T SAY IT --- Write It!

TO ^^

v

C^ DATE Z 3 ^Z

FROM

%

4} 'TO MAXE LIFE LAST, PUT SaFETY FIRST'

202



105AW SAMPLES
MASS (g)

SAMPLE LABEL TOTAL BOTTLE SAMPLE LOCATION COMMENTS

SEGMENTI DL-1 372 263 109 TOP SUPERNATE
SEGMENT2 DL-2 439 263 176 MIDDLE SUPERNATE
SEGMENT 3 SOLIDS SOLN3 ^ 448 338 110 TOP
SEGMENT4SOLIOS 6OLM4 519 338 18T MIDDLE
SEGMENT5SOLIDS SOLN5 442 338 104 MIDDLE
SEGMENT 6 SOLIDS SOLX1 408 338 70 MIDDLE
SEGMENT 7 SOLIDS SEG #7 SOLIDS 172 135 37 MIDDLE
SEGMENT 3 A 4 COMPOSITE 3-4 282 263 19 MIDDLE

, SEGMENTS3-6COMPOSITE COMP 275 ' 263 12 MIDDLE EOUALOUANTITIEeOF3-4,SOLN5.dSOL#1(SEGMENT(3)
SEGMENT 5 DILUTED 5 SL-2 187 135 52 MIDDLE 40 WT% SOL B5, 60WT45 1-2

_ SEGMENi5SHEARSTRENGTH 5SST 55 40 15 MIDDLE SAMPLEISDRY
,. SEGMENT162COMPOSITE 1-2 3D9 ' 263 46 TOP EOUALOUANTITIESOFDL-tANDDL -20 .

w
z

rn
v
^
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AII the eemples aFe tound in B-Cell In the Rack on the South wall.
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......, n,^,,.,^.u,^., 1^ •I„ nCi, ^JO

Oate Sample(s) Recetved:
C,^HC-SD-WM-TI-649 REV. 0

Smple Loy-In Nuber(a):

Client Saniple Nu6er(s): y.l-

In-House Sample Number:

Responsible Technical Group Leader(s): -7^t^e (..Yc- Y\I,UvCX

Project Hlanber: GA Pian:

Client Point of Contact: \^1F+y Phone:

WorR Order Number: 1\1f^ ASR/RFAS/SOW/TI/:

NA-70 Impact Level: ( Circle One) I

Environmental: X Yes _ No Sample Archive Requirements: ^ Yes _ No

Hazardous Yaste Disposal Issues: Y- Yes _ No Storage Requirements: . ^ Yes _ No

4mple Type: _ Solid _ Gas ^ Solution _ Slurry

Samole Preo Method

, _ Lab X -b!-2ePT' sltac.lclaA7(

iy Acid Digestion -lon Exchange Separation

Y._ICP -Solvent Extract. Sep.

X GFAA VnA

-Fusion -Methanol Dilution

--- -KOH -Haxadecane Ex.ract.

-Na20, -Semi-VOA

Other TLCP_ _

Distillation -Hydrogen Analysis

Y Hg -Tritium Analysis

_CN -Archive

_I -Burnup Dissolution

_Water Leach -Other

- Ncv-Z

Analvsts

Radiochewical Tnoroantc Ornanic

&GEA _kICP Cations -GC/MS VOA

-Tot Alpha &GFAA -GC/MS SVOA

X Tot Beta XHg (CVAA) -GC Organic

XU by laser fluor. &Cr (VI) -PCB's

X I-129 XISE -Pesticides

-C-14 J&NH4 -TOX

-&Sr-90 -1 -EOX

^H-3 F POX

Am, Cm, AEA

=

Other

-

TOC

X Np,. AEA_- --_,EPA To;ic Metais GC Screen

_Pu, AEA -4tX Solids _Other

XLPu, MS Isotopic -N/N/0/S/C (Met/Ox)

-U, MS Isotopic -Hi-Temp Gas Release

XSe-75/79 -Gas Chrcmetography

-Sn-126 _Trace Metals In Na Shielded Lab

_Ra-226 KlC Aniuns -W[X Solids

IsLNb-93m/94 Flame AA Miller Number

&Ni-59/63 XCN

-

-Dosimetry Sort

-Burnup XOH -Retain Fisson Gas

_-PH -XRD ---P H

I-Other -Particle Slze -Carbon Analysis

r -i3 =Surface Area TCy _

-Density - S.G. _TIC

-r^,,..UCti'vity TOC

_Fe(11)/Fe(III)

.(

Q r-0

;^TC/TIC/TOC (Sol)

-Fuels Assay (Pu/U)

20$ -0/N

_XRF Screening
^
^



WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: erj -S7^,= c--Ie Date: l^^ 90

Requested by: IJliJf lrraY ^v & -9^93
(name) ( ignaturd)^ ( phone) ( mail stop)

WP Numbers: /14 Ifs3^3 I^NS^I2CS.M /(..y^ `115^^y^i°l:k^ rI e)
(hot cell) ( analytical labs)

Sample ID Number: 0 -/os.441 - c - ^

Material Description:

^ Cetn^ri k^ Pc d S^lav^ ^/a

Ana'ly3es Reqiiested:

- -_ _ - . _______ JCe.. dv%^iR CJ Nw.J e ^

Special Storage or Handling Requirements:

l'eep ;- e1ose`l c• f.;Ner f prev^„f avopor^f.r•

Disposal of Samples: ` Discard, _ Return

4
Other: ^e f:H NN f; l ra),ecseo) by W. T. &y-a y

QA Impact Level: _-y--

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

----- --- T- ^f mv knnwlPd(7p.1 this work was accomplished in accordance with theIU 6IIC UCa, . ^^

requirements of the Analytical Request Form.

By: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

-- ° Date:
(Requestcr)

209



WHC-SD-WM-TI-649 REV. 0

Analyses Requested for D-105AW-C-L

WP# M45324

IC

ICP

TC, TIC, TOC

OH-

C r+6

Hg

CN-

NH4+

As
if not obtained with ICP

SeJ

WP# M45322

GEA

Total U

Total ^9

Pu isotopic
3H

14c

63Ni

79$e

90$r

93Zr

y6Nb
9_9T_

^ l.

1291

z37NP

z4iAm

Z°"Cm

210



il kilLlvlAtiiUG, In 1NOkMAIIUk-

WHC-SD-WM-TI-649 REV. 0
Oate Sample(s) Received:

Sawiple Lny-ln NusEer(s):

Client Sample Number(s): p -I O%; /a uJ - C - s

n-House Sample Number:

Responsible Technical Group Leader(s): S^'cc^^ ^Y^e ^i'crf\u^u\1 O y^!ZO^T^ ^LL`-^
i i

Project Number: )^SCI^i OA Plan: 1..^^.-1Z

Client Point of Contact: "1 r1 Phone: (^ ^^-^l3

Work Order Number: A^ff ASR/RFAS/SOW/TI/:

MA-70 Impact Level: ( Circle One) I II III .

Environmental: f Yes

Hazardous Waste Disposal Issues:
_4

Yes

6qnple Type: Solid _ Gas

Sample Prep Method

_ No Sample Archive Requirements: ^ Yex _ No

_ No Storage Requirements: ^ Yes _ No

_ Solution

. _ Lab ^iiee^.'etY S)ta e-tc(aa

A^Acid DIge;LIRl1_-- _}On E+Chdrigi ieparation

_ICP _Solvent Extract. Sep.

&GFAA _VOA

10 Fusion _Methanol Dilution

^KOH _Hexadecane Extract.

y Na20z _Semi--VOA

_Other _TLCP

^Distiliation _Hydrogen Analysis

%_Hg _Tritium Analysis

_CN _Archive

_1 _Burnup Dissolution

^Water Leach _Other

- NON^k

_ Slurry

Analvsls

Radiochemical Inoroanic Oraanic

.&GEA AICP Cations _GC/MS VOA

_Tot Alpha 3LGFAAy _GC/MS SVOA

.XTot Beta _Hg (CVAA) _GC Organic

XU by laser fluor. X_Cr (VI) _PCB's

X_1-129 _ISE _Pesticides

_C-14 _NH4 _TOX

_XLSr-90 _1 _EOX

X H-3 _F _POX

)CAm. Cm. AEA _Other _TOC

,Np. AEA _EPA Tbxic Metals _GC Screen

_Pu. AEA _WtX Solids _Other

XPU. MS Isotopic _N/N/0/S/C ( Met/Ox)

_U, HS Isotopic _Hi-Temp Gas Release

A-Se-15/79 _Gas Chromatography

_Sn-126 _Trace Metals In Na Shielded Lab

_Ra-226 XIC Anions _WtX Solids

)^_Nb-93m/94 _Flame AA _Miller Humber

)^_Ni-59/63 CN _Oosimetry Sort

_Burnup

Y

/^OH _Retain Fisson Gas

_pH _XRD _pH

_XOther _Particle Size A-Carbon Analysis

-7-V A3 _Surface Area X TC-t-

_Density - S.G. XTIC

_Conductivity 2^TOC

_Fe(II)/Fe(III )

-

_ S. C-14

_TC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

211 _D/M

_XRF Screen in CY ^i
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WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: (lrpk S7ca^/e Date: 111-2i 9'I

Requested by: 1 J^ lf ^irs ^ ^ chw & -9^9 3 07-iv
(nam- ( ignature ( phone) ( mail stop)

WP Numbers: /''1'1s3-2 3 iyHS3ZZ^S.^ K^y^^ I'1Y511HJ'^N:kr il^"C.^
(hot cell) ( anal tical labs)

Sample ID Number: o - loSAl.J - ^-J

Material Description: '

`.Cwfr: tuyGJ soljs Jwc.. /otA4J

Analyses Requested:

.Se^ .+,J^m, fics /,;, ^J e-

Sp Iecial St) orage or Han/dling Requir/ ementsy : ( y f

P/l6e ,fb/^I .N 1oa3 /V Cy COyH/^:HCY :N eVCN teY nf ^Cet// 30ar1 /

PIiGY

1

yo fJ^wpIlP }^hfP/Lr4/iOM. /qI.N/L;N .N yN/I'1 ^.^^ SOH.^^Cf /P(N ^hs^Otifd,

Disposal of Samples: _ Discard, _ Return

4
Other: H„t,l ra,^..sa,^ by lJ. r. Gray

nn rm..,,.+ I4,. „Nyo... ..evel:

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
rrequirements of the anal-ytical Request Form. .

By: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

5 y :
eques^or

Date:

212



WHC-SD-WM-TI-649 REV. 0

Analyses Requested for D-105AW-C-S

WPn M45324

IC

ICP

TC, TIC, TOC

OH-

Cr+6

Hg

Asf if not obtained with ICP
Se

Nobel Metals (Ru, Rh, Pd), Archive Sample for ICP/MS analysis

WP; M45322

GEA

Total U

Total p

Pu isotopic
3H

14c

F^. .
^^N^

79,-
-ae

90Sr

93Zr

94Nb

99Tc
291

z37Np

24iAm

2°°Cm

213



WHC-SD-WM-TI-649 NEV. 0
:,,nriL n111,.,hWldlu-In 1h1ukMAllun

Date Sample(s) Received: ,- 1( I^-`t ^`1U

Saiple Lng-In Muber(s): I U'- 77U I

client sample Number(s): l') -l05 A ^ -

.n-House Sample Number: ^y^-

"nesponsibie Technical Group Leader(s): f-t*fn(A)tll^(^ ^r^ 0Yl1^r C`^
)

Proiect Number: )LA5 T6 OA Plan:

Client Point of Contact: ^Y-k Phone:

Vork Order Number: ASR/RFAS/SOY/TII: N^

MA-10 Impact Level: ( Circle One) I II III .

Environmental: f-- Yes _ No Sample Archive Requirements: IN Yes _ No

NY^ St i tR ^ YHazardous Yaste Disposal Iss es _ oues: - - orage equ remen s : em ! No

ipmple Type: ^ Solid _ Gas _ Solution ^ Slurry

Samole Preo Method Analvsis

Lab X--+b^ ski e-(c(aA Radiocheeical Inoraanic Orvanic

Acid Digestion _lon Exchange Separation Cations _GC/MS VOA

1CP _Solvent Extract. Sep. _Tot Alpha XGFAA _GC/MS SVOA_

X SFAA _VOA Beta

_

Hg (CVAA) _GC Organic

^Fusion _Nethanol Dilution by laser fluor.. '/X_Cr (VI) _PCB's

^K"uH _Hexadecane Extract. '^,&I-129 _ISE _Pesticides

xNa209 _Senl-VOA _C-14 _NH4 _TOX

_Other _TLCP 3 Z(Sr-90 _1 _EOX

^Distillation _Hydrogen Analysis 3 X_H-3 -F _POX

A-Hg -y _Tritium Analysis 3 ^Am, Cm, AEA _Other _TOC

XCN _Archive 3 &Np, AEA _EPA Toxic Metals _GC Screen

_1 ,_Burnup Oissolution _Pu. AEA _UtX Solids _Other

&4ater Leach _Other 3 X-Pu, MS Isotopic _N/N/0/S/C ( Met/Ox)

_U, MS Isotopic _Hi-Temp Gas Release

^ X Se-75119 _Gas Chromatography

_Sn-126 _Trace Metals in Na _ Shielded Lab

_Ra-226 3 XIC Anions ^VCX Solids

3 X_Mb-93m794 _Flame AA _Millar-Number

3 a,Nl-59/63 &CN _Dosimetry Sort

_Burnup 3 40H _Retain Fisson Gas

_pH _XRO _-PH

Y,Cpther- _Particle Size *,19-Carbon Analysis

3 te* -9 3 _Surface Area &_TC

3 ?G-19 _Oensity - S.G. 3 ^TIC

_Conductivity TOC^ X

_Fe(11)/Fe(I11)

Y

^ fi C-ly'

_TC/TIC/TOC (Sol)

2I4
_Fuels Assay (Pu/U)

0/M

XRF Screening

-1G/lAlS



WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: IPiok .S7^c- e%/e Date: 111-2 l 9c

Requested by: l J^ lf lrre y ^ 1^^v ^-9^9 3 P7-i +
(na-;,^) ( tgnatur ( phone) ( mail stop)

WP Numbers: /''f `fS^'^ 3 ^NS3.z2 ^T.'.M K..ya J i'dY531H^M:kc

(hot cell) (analytical labs)

Sample ID Number: D-10.rAlJ-7

Material Description:

S'/,^r^re tfe... lc3A^.J

Analyses Reauested:

SGb pi7/rG4CP 12 G- 9ri.

Sp/ecial Storage or Handling Requirementsy: 1

P

1 'G ^er ef/^ustI 3du/-:P/-ce Spl;Js :w loublY eLo^e^-Cd

/

co+^/^:`rer :N /oj-

YiGM ]

y

O ffM.)^IP y re/+^.f^liON. ,A YN/^I r^/ S6t+.^Ift /P<N llYsPl./.fd,

Disposal of Samples: _ Discard, _ Return

4
Other: /Qef;N N„t;l re)<..se,) by W. T. C-ray

QA Impact Level: 'Z^5

-- -- ----- -- ' . ^1,.+;rnl ronnrtc 'Report •̂ ny ReGutre^,ent^^^. Ano,,,.,..... ._,....__ must identtfy the measuring an
test-eq rfipment-and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Anaiy'tical Request Form.

B_y: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

By:
estor

^_.,.
Ua...
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Analyses Requested for D-105AW-7

WP# M45324

IC

ICP

TC, TIC, TOC

OH-

Cr+6

Hg
^,-^^.

Asl if not obtained with ICP
Se

Nobel Metals (Ru, Rh, Pd), Archive Sample for ICP/MS analysis

WP# M45322

GEA

Total U

Total a

Pu isotopic
3H

14c

63Ni

79Se

90Sr

93Zr

94Nb

99Tc
1291

237Np

241Am

244Cm

216



^ ^t„.. . .. E,.

- - WHO-SD-WM-TI --6?Q RFV, 0

Analytical Request Form

To: llipk Sfc1^le Date: i 2/ 90

Requested by: l J^^T TrYS ^ J /'-9^9 y 10,7-iy
(name) ( ignatur ( phone) ( mail stop)

WP Numbers: /44 °1s3 -2 3 /-JHy'?.zz (J:*.M K..yo /9Y5J1y C. il'-, e)
(hot cell) ( analytical labs)

Sample ID Number: /oSACr)-C-SoL.

Material Description: "

v/OO^ a; Gca7'^^ T wpe .O 3fw.19e t^oc.^ /D,SAGd -

Analyses Requested:

/`7,' /( s c- N^c h d c ^-

Special Storage or Handling Requirements:

K2bP :y. 7^y,e.f/y a¢Z.Pej dq,7 '/o pe^ '.f^l .^n ot/eN

DiSposal of Samples: _ Dls£ard, = Return /

4
Other: NNt,-/ rG lease d b`/ Ni. T. lTko-`/

QA Impact Level: ^

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

9y: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

oy:
equestor

^.a`,.^^_.
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WHC-SD-WM-TI-649 REV. 0

Analyses Requested for 105AW 1-2

WP# M45324

IC

ICP

TC, TIC, TOC

OH-

NH4'

C r+6

Hg

CN-

Asl if not obtained with ICP
Se

WP# M45322

GEA

ArA
/lL/1

Total U

Total p

Pu isotopic (if justified by AEA)
3H

14C

63Ni

79Se

90Sr

93Zr

94Nb
aa_
"Ic
1291

237Np

241Am

244Cm

218



WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: k -5- 1e- a.fe Date: /a p o

Requested by: GJ, ra, 2^ ^ ^^9^93 PT-/y
(name) signature, ( phone) ( mail stop)

WP Numbers: lN K.S3'Q 3 /yyrJ'22 ^y rH ^ ^,^ ) 1`/iPs32q
(hot cell) ( ana yt cal labs)

Sample ID Number: /Os'AbW 3-N SDL

14aterial Description:

J,44 34 y ^ Dsr / asg w

Analyses Requested:

.ZG) 1'GP (7'IGI 1'oc^ tG)

G^A^ HcA

Special stora qen or Hanndl h'ng Requirement̂ ys-: / y

'e

Disposal of SamplardReturn

^ 0ther: Cj. T. G-r^y

QA Impact Level: -zz::-_

------ ---------R-epUi'tiTig--FieqUit'efient5: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

Qy: Date:
(Responsible Analyst of Group Leader)

(Return this fonn or a copy to the requester).

The renort/data furnished has_been -reviewed and to-the-be,t of my knowl-edge
complies with the above request.

By:
equescor

Date:
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Analytical Request Form

To: lI rob SI'le-c^e Date: /a /y o

Requested by: L^G ya• W G ^ G-9^93 /'7-/y
(name) signature^ ( phone) (mail stop)

- • '4lP Numbers: lNKj-3.2 3 /A^f53Z4 1MIL
(hot ceil) ^(anal'yt cal labs) `

Sample ID Number: /OSAGj 3-14 SclV

tlaterial Description:

^_..^41 ^.Pror^ DS7^ /oSAG^,- ^

Analyses Requested:

/`/NY
I'

Special Storage or Handling Requirements:

Lial ;ti-el
Disposal of Samples: _ Discard,':'_ Return

^ 0ther: /^1,^.+ .. Gv^ tv[^ay,f ,^ G^. T Grwy

QA Impact Level:^

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the

- -reports must be signed and dated by ihe analyst and
reviewer.

Aooroved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

Qy: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

uy:
questar

Date:
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Analytical Request form

To: If, ck S^ ^e Date:

Requested by: IJu lf Trr^^
---

9 r AV ^-9^93 P7^iti
(name) ( § ignatur^)^ ( phone) (mail stop)

WP Numbers: /"I `15j.:Z 3 IlHS31Z^1'n K. o 'J^5^1^^M:kf [!, e)
(hot cell) ( anal tical labs)

Sample ID Number: lofAlJ-S

Material Description: ^

S/u Jy^ -ri-o^ )oS,4 tJ

Analyses Requested:

TGP^ SG) r!Tlc) foc) rc)J ry9 A, AEA

P/aGe "D" ;N ^..af .-P ^ll ^...rr/L n+,«Soa•v f: 115r tp^-•Tr+Nr ,

Sp/ecial Storage or Handling Requir/ements:

^a

}e• nfI /CLSt/ 3^arsP/'Le Je/iClt ;u / OOs/^/ Cyo^/e:^C ♦̀/J Loy++f^%i+cv :^+ /OJl G

viOV t'o Tt »^ p IP pr<P/tYO(iON. /-i^iNl•I:M iw 4N,••l S6c^^/fj )PfN

Disposal of Sampies: _ Discard, _ Return

,)^ Qther: Qe7a:N N„fl ra)etsol by W. T. Gray

QA Impact Level: ^

Reporting Requirements: Analytical reports must identify the measuring and
---- -- $ ^1. 4ho nrnr_prhirp use_d, and the^e5-t 4:qt^'fmen^ a nd r.

reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

8y: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

equestc.
Date:
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wni,-3u-wm-IL-o4y KLV. U
^MI'LL KLLLIVIhU/LUU- Ih fhiUHMl1i IUn

Oate Sample(s) Received: Ilj Z`t ^^l'1

Saeple t.oy-!n Niaber(a): '^O ^'7'^° C( (y

Client Sample NLmber(s): ) C S F^^^ "5

-House Sample Nunber:

Responsible Technical Group Leader(s): ^7 ^-c <<-e- ^Y«'-y\ U3^yJl4

Project Number: ^q5 `^ OA Plan: W^C-

Ciient "roint of Contact: - f-A ^ Phone: ^-^(^ 9 S

Work llyder Number: Ls1A ASR/RFAS/SOW/TI/: 141 A- _

MA-70 Impact Level: (Circle One) I II III .

Envirormental: ^ Yes _ No

iiazardous Waste Disposal Issues: Yes J No

C^mple Type: 4 Solid , Gas _ Solution

Sample Archive Requirements: X,, Yes

Storage Requirements: . ^ Yes-

- Slurry

_ No

^ No

Samole Preo Met

Lab ^ib4-fe'TT rj)t+e-tO(Q-G(

Acid Digestion -lon Exchange Separation

-ICP _Solvent Extract. Sep.

_GFAA _VOA

X Fusion
- - --- ---

Methanol Oi1Lrjon
- - ^

x KOH -Hexadecane Extract.

XNa„0_ t
=

d.^.i-vDA
tt-

-Other _TLCP

-Distillation -Hydrogen Analysis

_Hg - -Tritium Analysls

-CH -Archive

-1
-_-
-Burnup Dissolution

^uater Leach -Other

- NU)A_k

Radiochewtical

&GEA

-Tot Al pha

-Tot Beta

-" by 1'aser fiuor

-I-129

C-14

-Sr-90

-H-3

LAm, Cm, AEA

LCHp, AEA

LCPu, AEA

-Pu. MS Isotopic

-U, MS Isotopic

Se-75/19

Sn-126

-Ra-226

-Nb-93m/94

-Ni-59/63

-Burnup

-_pH

_Other

222

Tnoroanic

&ICP Cations

_GFAA

-Hg (CVAA)

-Cr (VI)

_ISE

NH4

_1

-F

_Other

_EPA Toxic Metals

-WtX Solids

-N/N/0/S/C ( Met/Ox)

-Hi-Temp Gas Release

-Gas Chrcmatography

_Trace Metals in Na

XIC Anions

-Flame AA

_CN

_0H

_XRO

-Particle Size

_Surface Area

-Density - S.G.

_Conductlvity

-Fe(II)/Fe(I1I)

-TC/TIC/TOC (Sol)

-Fuels Assay (Pu/U)

0/M

-XRF Screening

>

Oraanic

-GC/MS VOA

_GC/MS SVOA

-GC Organic

-PCB's

-Pesticides

TOX

-EOX

-POX

-TOC

-GC Screen

-Other

Shielded Lab

_Wt% Solids

-Miller Xumber

_Dosimetry Sort

-Retain Fisson Gas

_pH

,XCarbon Analysis

^TC

LCTIC

ZC TOC



WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: el-ok S^ce^e Date: 10-1 9o

Requested by: lJwlf Trra ^ _^,rn v
^-

^-9^9 3 /u^-i l
(name)^ ( 4''ignaturA) ( phone) ( mail stop)

1vN Uum6erS:_ 1_;^123 /1HS 3.Z1. ^.l.H 1(i y 1 NyS^^^^/l:kr !(h '^
(hot cell) (anal ltical labs)

Sample ID Number: IvsAr.J-s--L-

Material Description:

Ceh lr,rccyac^ swl^ev ^a/e -APr.+r /orNw

Analvses Requested:

n rB r f _ r

/^aCG ^Q ! „'l T^^Nl' sf SG.wt^a%e ^cah6eV 7.- J.'4n:}7 ^lsf Propha/^l,

Special Storage or Handling Requirements:

IleeP 1:1F4';)s %- f'9 ^fJy efosr(/ c.wf.,-.eer !% ^rcv^r^ ova^orc^.f,

Disposal of Samples: _ Discard, _ Return

4 Other: ^et:N y „f1 ro^c.se^ by W. T. Gray

QA Impact Level: -5!^

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

Bv:_ Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge

compiie"s With the ab"uve request.

oy: Date:
(,Requestor)
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wrx.-au-wM- f t-649 REV. 0
^rLL niuciviau/Luu-In IniuHnAilun

Date Sample(s) Received:

Saeple Loy-!n Xiaber(s): 9C '7(.q7

Client Sample Number(s): I o,^, Aw -

r-House Sample Nimiber: R'

Responsible Technical Group Leader(s):

Pro]ect Number: ' i J l D QA Plan: w*tC- ^3Z ^i

Cl ient Point of Contact: ,- ^'- Phone:

Vork Order Number: ASR/RFAS/SOV/TII: /yA

MA-70 Impact Level: ( Circle One) I II I11 .

Enviromental: L Yes _ No

Hazardous Vaste Oisposal Issues: )c Yes _ No

Gimple Type: _ Solid _ Gas ^ Solution

Samole Pre

_ Lab

Acid Digestion

_ICP

GFAA

_Fusion

_Na20,

-Other

Oistillation

_Hg

CN

_4ater Leach

Method

_iiel--CeTt rJ(tiGIGCF-Q

_lon Exchange Separation

_Solvent Extract. Sep.

VOA

_Methanol Oilution

_Hexadecane Extract.

_Semi-VOA

_TLCP

_Hydrogen Analysis

Tritium Analvsis

Archive

_Burnup Oissolution

-Other

- NUV-Z

Sample Archive Requirements: ^ Yes

t
Storage Requirements: . ^ Yer

_ Slurry

Radiochmical

_GEA

_Tot Alpha

_Tot Beta

_U by laser fluor

_1-129

_C-14

_Sr-90

_H-3

_Am. La. AEA

_Np, AEA

_Pu, AEA

_Pu. MS Isotopic

_U, MS Isotopic

_Se-15/19

_Sn-126

Ra-226

_Nb-93m/94

_Ni-59/63

_Burnup

_pH

_Other

224

Inoraanic

_ICP Cations

_GFAA

_Hg (CVAA)

_Cr (VI)

X_ISE

KNH4

_1

_F

-Other

_EPA Toxic Metals

_WtX Solids

_N/N/0/S/C ( Met/Ox)

_Hi-Temp Gas Release

_Gas Chromatography

_Trace Metals In Na

_IC Anions

_Flame AA

_CN

OH

_XRO

_Particle Size

_Surface Area

_Density - S.G.

_Conductivity

_Fe(11)/Fe(Ill)

_TC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

D/N

_XRF Screening

^

, No

_ No

Ornanic

_GC/MS VOA

_GC/MS SVOA

_GC Organic

^PC6's

_Pesticides

_TOX

_EOX

_POX

_TOC

_GC Screen

-Other

Shielded Lab

_utx Solids

_Miller Number

_Dosimetry Sort

_Retain Fisson Gas

_pH

_Carbon Analysis

_TC

_TIC

_TOC



WHC-SD-WM-TI-649 REV. 0

Analyticai Request r'orm

To: IPo^ .SfcC_,le Date: 111-2 J 9^

Requested by: 1Jo ^f Trra y
(name) ^ ( ignatur ( phone) ( mail stop)

WP Numbers: /'')`fs3.;2 3 / Hs3zz^1 ,/(..40 'JY5^1y(.M:kr i! ^)
(hot cell) ( anal tical labs)

Sample IO Number: los",41J-6-S6L

Materia 1 Description: ^
G^ht,-,'^'^re.I

A SluJf,

Analyses Requested:

.Z^ cP; s c^) (T/c, To c, tc ); GE^; AEl^

^/qLC
„D

v:4 ^r.../ O^' t4Na^a1^ Nu.u.6aF^ /o t.^v; ly UST prnqro'y

Sppecial Storage or Handling Requir)ements: }
/^<LG JOJ:Of .u Toa1/^/ CO^G{-C(J LO^<^.'NCY -:N JU^ L oJG4 ^OY A( ICq1f 3^a1/f

/1Y,0F l

y

0 ff-y/{ y h<P/^rr/J^N, MfiH^i.M ,4 4H

l

/.-f M11 JAC..^^^I iPfN OhiPC^fO^

Disposal of Samples: _ Discard, i Return

4 Other: FGNNIil YG^GtSGd d`/ W . T. rT1'a`/

QA Impact Level: ^

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be -sic}ned and dated by the analyst and
reviewer.

Aooroved: Required only for first ARF in
(QA representative signature/date) series.

To the t:est of my Lno,,wloriga, this work was accomalished in accordance with the
- ran^^^roments-ef-tha Analytical Reauest Form.

By: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/data furnished has been reviewed and to the best of my knowledge
camplies with the above request.

By:
orn,.io ..̂ rnry- __.

D'at^c:
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^iJ1FLL ttLLL1V1ftWLUU-1n lAlUtlrJ,IlUh

WHC-SD-WM-TI-649 REV. 0
Dete Sample(s) Received:

Saeple Log-In Nueber(s): t925' CI Q' 7L. -I 7i

Citent Sample Number(s): `3 (- " ,SO(...

i-House Sample Nuber: N "'r

ResponsibleTechnical GroupLeade r(s): cjcCl.

Pro]ect Number: QA Plan: L^l'i'C - 03 ^

Client Point of Cantact:
C l

Phone: ^^ 11^ 1 J

Work Order Number: Iy^ ASR/RFAS/SOW/TI/:

MA-10 Impact Level: (Circle One) I I1 III

Enrironmental: ^ Yes _ No Sample Archive Requirements: ^ Yes _ No

Hazardous Waste Oisposal Issues: Yes _ No Storage Requirements: Yes _ No

C{mple Type: ^ Solid _ Gas ` Solution _ Slurry

Samole Pre

_ Lab

Acid Oigestion

_ICP

_GFAA

Fusion

X_KOH

XNa201

_Other

Oistillation

_Hg

_CN

_1

X-Vater Leach

- U u>tie

Method

^-HeL-eetr ski UtI^Q

_lon Exchange Separation

_Solvent Extract. Sep.

VOA

_Methanol Dilution

_Hexadecane Extract.

_Semi-VOA

_TLCP

_Hydrogen Analysis

_Tritium Analysis

_Archive

_Burnup Dissolution

_Other

Radiochemtcal

JX GEA

_Tot Alpha

_Tot Beta

_U by laser fluor

_I-129

_C-14

_Sr-90

_H-3

X Am. Cm, AEA

-^Np, AEA

P-Pu, AEA

_Pu, MS Isotopic

_U, MS Isotopic

_Se-15/79

Sn-126

_Ra-226

_Nb-93m/94

_Ni-59/63

_Burnup

-_pH

_Other

226

Inoraanic

ICP Cations

_GFAA

_Hg (CVAA)

_Cr (VI)

_ISE

_NH4

_I

_F

_Other

_EPA Toxic Metals

_W[X Solids

_N/N/0/S/C (Met/Ox)

_Hi-Temp Gas Release

_Gas Chromatography

_Trace Metals in Na

SIC Anions

_Flame AA

_CN

_CH

_XRO

_Particle Stze

_Surface Area

_Density - S.G.

_Conductivity

_Fe(II)/Fe(III)

_TC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

_0/M

_XRF Screening

1

Orvanic

_GC/MS VOA

_GC/MS SVOA

_GC Organic

_PC6's

_Pesticides

_TOX

_EOX

_POX

_TOC

_GC Screen

_Other

Shielded Lab

_4tX Solids

_Hiller Number

_Dosimetry Sort

_Retain Fisson Gas

___pH

^Carbon Analysis

_K_TC

x TIC

X TOC



WHC-SD-WM-TI-649 REV1:'0•
^l.nl'lL nLLL1YIhWLUu- IN lA1lrtHl.IlUn

Date Sample(s) Received: IlAol^ rtU

Saimple Lug-In Nuber(s): ^ Ci - 7 fo ^ 01

Client Sample Number(s): L-

a-House Sample Number: ^ K

Responsible Technical Group Leader(s): 2(-2-

Project Numher: I ^i 1; y K

Client Point of Contact: C^T'A^

Work Order Number:

MA-10 Impact Level: (Circle one) 1 11 III

Environmental: ^ Yes _ No

Ha2ardous Vaste Disposal Issues : -2L Yes _ No

:"le Type:
4-

Solid _ Gas _ Solution

Samnle Preo Me thod

Lbo ---- -11el-EetT^NiG.IGI¢4ok. ^ ^

Acid Oigestion _lon Exchange Separation

_1CP _Soivent Extract. Sep.

_GFAA _VOA

Fusion Methanol Dilution

_KOH _Mexadecane Extract.

_Na20^ _Semi-VOA

_Other _TLCP

_Distillation _Hydrogen Analysis

_Hg _Tritium Analysis

_CN _Archive

_I _Burnup Oissolution

_Water Leach _Other

- N^

pA Plan: W"^l-O5^

Phone: ^a' rlfp 53

ASR/RFAS/SOV/TI/: Af A-

Sample Archive Requirements: x Yes _ No

Storage Requirenents: ^ Yes ^ No

_ Slurry

Analvsls

Radiochenical Tnoraanic Oraanic

_GEA _ICP Cations -GC/MS VOA

_Tot Alpha _GFAA _GC/MS SVOA

_Tot Beta _Hg (CVAA) _GC Organic

_U by laser fluor. _Cr (VI) _PC6's

_1-129 _ISE _Pesticides

_C-14 _NH4 _TOX

_Sr-90 _1 _EOX

_H-3 _F _POX

---Am. Cm, AEA _Other _TOC

_Np, AEA _EPA Toxic Metals _GC Screen

_Pu, AEA _WtX Solids _Other

_Pu, MS Isotopic _N/N/0/S/C ( Met/Ox)

_U. HS Isotopic _Hi-Temp Gas Release

_Se-75/79 _Gas Chromatography

_Sn-126 _Trace Metals in Na Shielded Lab

_Ra-226 _IC Anions _V[X Solids

_Nb-93m/94 _Flame AA 2^Miller Number

_Xi-59/63 _CN _Dosimetry Sort

_Burnup _OH _Retain Fjsson Gas

_PH _XRO --PH

_Other _Particle Siie _Carbon Analysis

_Surface Area _TC

_Density - S.G. _TIC

_Canductfvity _TOC

_Fe(11)/fe(III)

_TC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

227 0/M

_XRF Screening
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WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

- - _.-- _ 10] ^^G^' Date: ^IIa.IJeo

Requested by:
(name) ^ ( ignatur¢ ( phone) ( mail stop)

WP Numbers: /`l 'N-r3 -7 3 /JNS^ZZ^1.-M /(..y0 LIYS^1y(/1:kc t!,-,-e)

- (hot cell) ( anal tical abs)

Sample ID Number

Material Description: '

Cevi7r/twfsf Sw^crnc^e ;ra.h /o.Sf)4J

Analyses Requested:

I G P, rC,, ^^IG^ roG^ tG ^ nl^y ^ GFA ,Q LA

Ip/aCe ••Qw irt TwN7 0^ Sn,.t^Jc nw^•+^oG1 ^ SiAN:hy DST/'roprau7,

Special Storage or Handling Requirements:

1<eep l:ou;.fJ ;- f;^1fJy eJos«/ c•wf., Her f: f+reve.r74 evu/orcf;.f•

Disposal of Samples: _ Discard, _ Return

^Other: 1FefA;N y„t,l rcJe+se^ by W•7• Gray

QA Impact Level: ^

Reporting Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledge, this work was accomplished in accordance with the
requirements of the Analytical Request Form.

By: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

/oSAw- 6/- SuP

The report/data furnished has been reviewed and to the best of my knowledge
complies with the above request.

C'%:

ques

228



WHC-SD-WM-TI-649 RfV: 0°""
Al.^1fI L hUAiVihb/LUU- Ih 1 hiUhPo',IIUn

Date Sample(s) Received: _ 1(^^c149 U

Saqle Loy-In Bueber(s):

Client Sample Number(s):

n-House Sample Nanber:

Responsible Technical Group Leader(s): h1"2rY\ WOOr

Project Number: LS`n RA Plan:

CI ient Point of Contact: " r,'',-LJ Phane:

Work Order Number: IJ ASR/RFAS/SOV/TI/: AJ1A'

MA-70 Impact Level: ( Circle One) I II Ili .

Environmental: ^ Yes

Hazardous Waste Disposal Issues: ^ Yes

_ Ho

No

Sample Archlve Reaulrenents: ^ Yes

Storage Requirements: . ^ Yes- _ No

Ctmple Type: _ Solid
-

Gas
4 Solution

Samole Preo Method

Lab A i4eb$e1t6 k.iC,lc(aA

^ Acid Digestion _lon Exchange Separation

x ICP _Solvent Extract. Sep.

_GFAA _VOA

_Fusion _Methanol Dilution

_KOH _Hexadecane Extract.

_Na207 _Semi-VOA

_Other _TLCP

_Distillation _Hydrogen Analysis

_Hg _Tritium Analysis

_CH _Archive

_1 _Burnup Dissolution

_Water Leach _Other

- N^

_ Slurry

Analvsis

Ra_inr lsic.l

^

(jprganic Oreanic

XGEA X ICP Cations _GC/MS VOA

_Tot Alpha _GFAA _GC/MS SVOA

_Tot Beta _Hg (CVAA) _GC Organic

_U by laser fluor. _Cr (VI) _PCB's

_I-129 _)LISE _Pesticides

_C-14 ^NH4 _TOX

_Sr-90 _I _EOX

_H-3 _F _POX

)^.Am, Can. AEA _Other _TOC

X Np, AEA _EPA Toxic Metals _GC Screen

XPu, AEA _WtX Solids _Other

_Pu. MS Isotopic _N/N/0/S/C ( Met/Ox)

_U, MS Isotopic _Hi-Temp Gas Release

_Se-75/79 _Gas Chromatography

_Sn-126 _Trace Metals in Na Shielded Lab

_Ra-226 XIC Anions _WtX Solids

=Nb-93m/94 _Flame AA _Miller Number

-Ni-59/63 _CN _Dosimetry Sort

_6urnup _OH _Retain Fisson Gas

_pH _XRO __ H

_Other _Particle Size _Carbon Analysis

_Surface Area _TC

_Density - S.G. _TIC

_Conductivl[y _TOC

_Fe(11)/Fe(III)

X-JC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

228 _D/M

_XRF Screening

>
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WHC-SD-WM-TI-649 REV. 0

Analytical Request Form

To: i^ Gk Sfc ^^e Date:

Requested by: f7 -/4
, (name) ( 31gnatur2 (phone) (mail stop)

WP Numbers: /"/'fs3 a3 /JNS3=2^S.^ fs`^1i^if:kc r!, -c,)
(hot cell) ( analytical labs)

Sampl e ID Number: D -/osAW - 7- Z.

Material Description: '

CiGa^/ r: fVqed Su.PCy.ne7e ?bowr lo.^/^G^ _

Analyses

AIh'y t

Special Storage or Handling Requirements:

_ _ ^ee0 ^^^^^/y GQPP^^ f /lrtVen/ Gva/or..f:o,n,

Disposal of Samples: _ Discard, _ Return

^ Other: Qefx;N c,„tl re/<.so^ by W. T. Gray

QA Impact Leve1: ^

Reportin; Requirements: Analytical reports must identify the measuring and
test equipment and the procedure used, and the
reports must be signed and dated by the analyst and
reviewer.

Approved: Required only for first ARF in
(QA representative signature/date) series.

To the best of my knowledoe, this work was accomplished in accordance witn the
requirements of the Analytical Request Form.

8y: Date:
(Responsible Analyst of Group Leader)

(Return this form or a copy to the requester).

The report/aata furnished has been reviewed and to the best of my knowl=-dc=

comolies with the aoove request.

^ (^;--ua: _.^
Cat--
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b1Fll:-JU-0-11-649 ^EW°.: U" ` :. ,..
W.nru nLLU.inWLuu-.n 1N^rtMAI IUn

Date Sample(s) Received: 11^2.`^ ^ Llu

Suple Log-In Number(s): ^y -77^Z

Client Sample Number(s):

In-House Sample Number: /" ^

Responsible Technical Group Leader(s): ^
i

Y^C-

Project Number:

G

^ y 5 I^ pA Plan: W'^ ' ^33

Client Point of Contact: Phone:

York Order Number. r'r- ASR/RFAS/SOY/TI/: N^

MA-70 Impact.Level:. (Circle nn.) r ';;T

Y
- Environmentai: - '^ Yes _ No

Hazardous Yaste Disposal Issues: )C Yes _ No

itmple Type: _ Solid _ Gas X Solution

amole Preo Method

Lab _-Fbl-Ct+TT' rjlti CLdvA

Acid Digestion _lon Exchange Separation

_ICP _Solvent Extract. Sep.

_GFAA _VOA

_Fusion _Methanol Dilution

_RDH _Hexadecane Extract.

_Na207 _Semi-VOA

_Other _TLCP

_Oistillation _Hydrogen Analysis

_Hg _Tritium Analysis

_CN _Archive

_I _Burnup Dissolution

_Yater Leach _Other

- NUV-Z

Sample Archive Requirements: _K_ Yes

Storage Requirements: ^ Yes

_ Slurry

Radiochemical

_GEA

_Tot Alpha

_Tot Beta

_U by laeer fluor

_I-129

_C-14

_Sr-90

_H-3

Cm, AEA

_Np, AEA

_Pu, AEA

_Pu, MS Isotopic

_U, MS Isotopic

_Se-75/79

_Sn-126

_Ra-226

-_Nb-93m/94

_Ni-59/63

_Burnup

-PH

_Other

231

Inoraanic

_ICP Cations

_GFAA

_Hg (CVAA)

_Cr (VI)

&ISE

XNH4

_I

_F

-Other

_EPA Toxic Metals

_YtX Solids

_N/M/0/S/C ( Met/Ox)

_Hi-Temp Gas Release

_Gas Chromatography

_Trace Metals in Na

_IC Anions

_Flame AA

_CN

_OH

_XRD

_Particle Size

_Surface Area

_Oensity - S.G.

_tohtluctivity

_Fe(II)/Fe(I11)

_TC/TIC/TOC (Sol)

_Fuels Assay (Pu/U)

0/M

_XRF Screening

s

_ No

No

Organic

_GC/MS VOA

_GC/MS SVOA

_GC Organic

_PCB's

_Pesticides

_TOX

_EOX

_POX

_TOC

_GC Screen

_Other

Shielded Lab

_YtS Solids

_Miller Number

_0osimetry Sort

_Retain Fisson Gas

--PH

_Carbon Analysis

_TC

_TIC

_TOC



"-A,c 61 ^z/
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/a fqw, 50L- 3 2 fro,

/osa^^soy^{ a^7, vy

/o s^/7^-^ - 5- S 5 i
_
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/ o fAw SEG (o __ _/ u slq^v_ go c./ 3 0 2, z^
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WHC-SD-WM-TI-649 REV. 0

Don't Say It -- Write It!

To: Garry Richardson

From: Gregg Lumetta /9.^ ))

1/17/91

q^-n /C,er!^-^c^^'^ . /- z 3 -9 /

Subject: Removal of NCRW Sludge Samples from Hot Cell

Two samples of NCRW sludge waste from Tank 105-AW (segment no. 3) are

required for upcoming sludge solution stability studies. As before, I would like the

outer surfaces of the vials to be free of contamination, so you should use your

"plastic-wrapped" vial technique. Please use the following guidelines:

Label vial NCRW-63, and tare.

Add approx. 7 g of well mixed sludge from 105-AW segment 3 to vial T°r^L - z

NCRW-63 and weigh 7, <n7(, g. l/iALt^TP ZZ, 3;
SAmpLE- 7,67

?>)^,e_ /-22 -9 ! ^:S-
Add approx. 16 mL of 105-AW segment isolution to vial NCRW,6'd^aTpL 3y, z.
andweigh ^^- 71,^, g. *WRL^ v.,9LsPa>s_22,s,

S^LUTraN = /S.7/,

NCRW-63 can then be removed from the hot cell.

Label another vial NCRW-64, and tare.

Add approx. 15 g of well mixed sludge from 105-AW segment 3 to vial 37,3

NCRW-64 and weigh g. zZ• Z
SAnr^^E _ /S.vG.

NCRW-64 can then be removed from the hot cell.

^NCPw^s
Deliver NCRW-63 and NCRW-64 to Rm 516.

yn i may oharge time spent on this effort to M32860. Thank you.

i ^
.^ i ^l .•^a31 ^ . . . .-...

234



WHC-SD-WM-TI-649 REV. 0

HOT CELL CHAIN-OF-CUSTODY

DATE OF TRANSFER 17. Januarv 1991

CFNnFR

RECEIVER _^ ^lit`tT L/

Samale Identification # Samole Descriotion

D-105AW-CS 105AW Composite Solids

D-105AW-CL 105AW Composite Liquid (Supernate)

102AN-SOL1 102AN Centrifuged Solids

102AN-SUSPEND 102AN Centrifuged Supernate which
contains suspended solids

102AN-MILLER 102AN Centrifuged Solids which will
be used for Miller Number
Determination

D-105AW-CS-2 105AW Composite Solids (Bottle 2)
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WHC-SD-WM-TI-649 REV. 0

HOT CELL CHAIN-OF-CUSTODY

DATE OF TRANSFER 3. December 1990

SENDER L/yr7 ^GG^wt^

RECEIVER

Samole Identification #

•0-101AZ-C2-WASH1

•D-lOlAZ-C2-WASH2

•D-102AZ-CI-WASH1

-D-102AZ-CI-WASH2

105AW-SOL5

105AW-5-L

105AW-6-SOL

105AW-6-SOL

105AW-6-SUP

^ • D-105AW-7

\^5^u
D

105AW=7^LA.l

^- ---- -IULJI 1/4
_
HIY

Samole Descriation

101AZ Core 2 First Wash (Supernate) ^

101AZ Core 2 Second Wash (Supernate)'^

101AZ Core 1 First Wash (Supernate)

lOlAZ Core 1 Second Wash (Supernate)

105AW Segment 5 Homogenized Slurry ^ ^

105AW Segment 5 Centrifuged Supernate

105AW Segment 6 Centrifuged Solids
(100 ml bottle) for Miller Number ^

105AW Segment 6 Centrifuged Solids ^
(20 ml vial) Chemical Analysis

105AW Segment 6 Centrifuged Supernate

105AW Segment 7 Homogenized Slurry ^

105AW Segment 7 Centrifuged Supernate

102SY Composite of Segments 1& 2 -
(Supernate)

236
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WHC-SD-WM-TI-649 REV. 0

CHAIN-OF-CUSTODY

DATE OF TRANSFER

SENDER

RECEIVER ^Gfl ^^,Xl<<^ ,

(

Samole Identification #

i05AW-3/4-SUr

105AW-3/4-SOL

105AW-1/2

lOlAZ-C2-MELT-SUP

101AZ-C2-MELT-AN

Samole Descriotion

Combined Supernate from Segments
3 and 4 of DST Core 105AW

Combined Solids from Segments 3 and
4 of DST Core 105AW

Combined Segments I and 2 from DST
Core 105AW (Only supernate was
found in these segments)

Supernate from the Melter Feed of
Core 2, Tank IOIAZ

Melter Feed from Core 2 of Tank
lOlAZ
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

`-^
( 1) Shipment Number

=DO4 9 a - o / ^
^

To
(2) Sample Number =$o--^-^ ( 3) Supervisor' c

(4) Tank 1ossf-i,7_ (S) Riser (6) Segment 3 (7) Core si9 (8) Cask Serial Number ^

Radiation Survey Data : ( 9)nELD ( 26) LABORATORY (10) ShipmentDescription:

Over Top Dose Rate 5 A. Work Package Number
2&)

-

Side Dose Rate 7''^ B. Cask Seal Number

Bottom Dose Raie 0,5-L ^•^ C. Sampler Number Used ^ Q

Smearable Contami nation .4 b ^ ^L D. Date and Time Sampler Unseated
(alpba) (alpha)

E. Expected Liquid Content 99

' (beta-gamma) (beta-gamma) F . Ex Pected Solid Content ^^

' RPT• RPT-^ G. Dose Rate Through Drill String
(siynature) (srgnar e

H. Expected Sample Length
- '

(11) INFORMATION (Include statement of laboratory tests to be performed.)

T

(12) Field Comments:

I

(27) Laboratory Cornments

(13) POINT OF ORIGIN

o^^^^
( 14)SENDERNIAME

Ct 6ry^^
( 16)DATERELEASED ( 18)DESTINATION . ( 20) RECIPIENT NAME (22) DATE RECEIVED I

5- It7 lso_
^^ t (1 N R S^IGN URE• ( 17) TIME RELEASED

o-)

'.

-V"^

(21) RECIPIENT SIGNATURE'

^
(23) TIME RECEIVED

-O z I /D 3^

(19) Seal Intact UDon Release ? (24) Seal Intact UDon Receipt ? (25) Seal Data Co si3tent with this R eco -7

^ Yes q No D'Yes [] No
Shiprpent No. Cask Seal No.
5Ye

Sample No.

- -

as q No [2rYes q No
^

(v Yes q No

O

>
w
c

o+
a
to

I^-
1

3

O
tn

I
U
S
3

DISTRIBUTION: White -OtficiolSampleManagement Yellow - Recipiento}Sample BC-6000-309(02NOI)
"ink-ProcessEnameernncl.R1-51 ', . Goldenrod--rankFarmOpera• -s,T4-01 '

m
f7
N



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

. o
s

_ j

, s

on
v
to

H
1
^
3

O

N1
U
S
3

°!I-a/(o

(1) Shipment Number (2) Sample Number _151^ ( 3) Supervisor' c

(4) Tank ios^9W ( 5) Riser ff,,,n_ (6) Segment 3 (7) Core '.3i9 ( 8) CaskSerial Number

Radiation Survey Data: (9)EIELD (26) LABORATORY (10) Shipment Description:

Over Top Dose Rate [, j A. Work Package Number 2(t)_^Q ^1450 (t )

Side Dose Rate 72_ 7 ^iC B. Cask Seal Number
-

Bottom Dose Rate 7,5-
_

C. Sampler Number Used
^

Smearable Contamination [ p ^ pL D. Date and Time Sampler Unseated

(alpAa) (aipba)
E. Expected Liquid Content

^/) 64-
(beta-gamma) (beta-gamma) F. Expected Solid Content A

I RPT'^ RPT'^ G. Dose Rate Through Drill String

I (Signature) (signar e H. Expected Sample Length Z!'j
-^

(11) INFORMATION (Include statement oflaboratory tests to be performed.)

(12) Field Comments: (27) Laboratory Comments

i

(13)POINTOEORIGIN ( 14)SENDER11 E (16) DATE RELEASED ( 18) DESTINATION (20)RE(:IPIENTNAMIi (22)DATERECEIVEO

a^f^^9W c s-i^ 0 3zs^^, :T N( 6-/l7 /Fo
/^C (1 N RSIGN URE' ( 17) TIME RELEASED ( 21'.)REC.IPIENTSIGNATURE' ( 23)TIPAERECEIVED

Q

(19) Seal Intact Upon Release ? (24) Seal Intact Upon Receipt ? (25) Seal Data Costent with thi<. Reco ?

X
Yes q No [3/Yes q No

Shipment No. Cask Seal No.

[D'\les q No [vTYes q No

Sample No.

[]'Yes [J No

DISTRIBUTION: White -OfficeofSampleManagement Yellow- RecipientofSample .

omk-ProcessEnoineering,R1-51 Goldenrod-TankFarmOpera•ins,,Ta-01

eT
eh
eu

RC-6000-309 102190)



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING ^

(1) Shipment Number ^/-5--00 to ( 2) Sample Number 90 - o/S ( 3) Supervisor* _

(4) Tank (5) Riser ( 6) Segment z (7) Core o75 (8) Cask Serial Number Dd^ '

O

^
w
^

rn
a
^

I

H
1
f
3

0
h

I
^
x
3

RadiationSurveyData: ( 9) FIELD (26)LABOBATORY (10) ShipmentDescription:

Over Top Dose Rate A. Work Package Number

Side Dose Rate B. Cask Seal Number

Bott,om Dose Rate C Sampler Number Used

Smearable Contamination D. Date and Time Sampler Unseated ^j-90 ^QZl^
' (alpha) (aipha)

E. Expected Liquid Content
X

(beta-gamma) (beta-gam'ma) F . Expected Solid Content

RPT• ^ RPT• _729^-
^

G. Dose Rate Through Drill String

signatur 19nature H. Expected Sample Length r ^

(11) It`IFORMATION (!ncludestatementoffaboratory teststobeperformed)

i

(12) Field Comments: (27) Laboratory Comments

(13) P'OINTOFORIGIN

a^/flr,^
( 14 SENDERNA E ^

<< r
(16) DATE RELEASED

f1-1 742
( 18)DESTI T ) N

3zSo
(20) RECIPIENTNAME

^M^,^^^r
( 22) DATERECEIVED

s^ tio
_ (15)S N ERSIG U '

_
(17)TIMERELEASI^D ( 21)RECIPIENTSIGNATURE' (23)TIMERECEIVED

O

(19) S eal Intact Upon Release ? (24) Seal Intact Upon Receipt ? (25) Seal Data Consistent with this Record ?

Yes q No Yes q No
Shipment No. Cask Seal No. Sample No.

'g Yes q No Q Yes q No Yes q Noa

0
v
N

DISTRIBIITION. White -Otficeo(SampleManagement Yellow-Recipientoi5ample I BC-6000309(02P90)

'Dinik-ProcessEngineering,Rt-51 Goldenrod - TankFarmOper -ns,T4-01



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number /%9-S_00LO ( 2) Sample Number 90 - ois (3) Supervisor'

(4) Tank (5) Riser /&^ 8_ (6) Segment Z (7) Core o) y (8) Cask Serial Number

Radiation Survey Data: ( 9) FIELD ( 26) LABORAT ORY (10) ShipmentDescription:

OverTop Dose Rate A. Work Package Number

Side Dose Rate B. Cask Seal Number

Bottom Dose Rate

^

C. Sampler Number Used

Smearable Contamination OL D. Date a nd Time Sampler Unseated r^j-9^ ^QZS
(alpha) (a/pha)

E. Expected Liquid Content

(beta-gamma) (beta-gamma) . F. Expected Solid Content r ^

RPT• RPr
-

G. Dose Rate Through Drill Sirin9 ^75^I77Y^iF{7L_
I s^gnawre) naru-re)y-,-^g^( H. Expected Sample Length i/

'(11) INFORMATION (Include statement of laboratory tests to be performed.)

(12) Field Comments: (27) Laboratory Comments

i

(13) VOINT OF ORIGIN ( 14 sENDER NA E

ai//-f]<,J r C , W,
(16) DATE RELBASED

f17- ^_
; (18) DESTI T N ( 20) RECI!PIENT NAME ( 22) DATE RHCEIVED

3,z JM -^jf, ) 6,c^r s i -y o
_ (15)S N ERSIG V9FURE'

//
4

( 17)TIMERELEIASED ( 21) RECIPIENT SIGNATURE' ( 23) TIME RECEIVED

115/6 Zy

-^(19) Seal Intact Upon Release ? I Intact Up(24) S eJa on Receipt ? (25) Seal Data Consistent with this Record ?

Yes q No [3 Yes q No
Shipment No. Cask Seal No. Sample No.

'[r7 Y es q No Q Yes q No [E Yes q No

a
N

DISTRIBUTION. White -OfficeofSampleManaaement Yellow - ReciplentofSample , BC;-fio0n-309 ( 02190)

Pink-GrocessEnoineering.R1-51 Goldenrod-TankFarmOperanons,T4-01 ,



CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number tJ`',5--00 (2) Sample Number _ ( y^ d / 7 (3) Supervisor' 06,_-"`- = 1^ -

(4) Tank (87^ 4 1^-^ ( 5) Riser ( 6) Segment (7) Core n/ (8) Cask Serial Number

Radiation Survey Data: (B)FIELD ( 26) LABORATORY (10) ShipmentDescription:

OverTop Dose Rate A. Work Package Number ^ ll^ -^^ - D/5^ ^ c 7

Side Dose Rate B. Cask Seal Number /)/

Bottom Dose Rate

- "

C. Sampler Number Used

Smearable Contamination a p Z-1l ^ D. Date and Time Sampler Unseated ^!f-CJOt
(a^lpha) (alpha,^i

E. Expected Liquid Content
^ a!P

f^^ a L`DtN^^

^,0_
tbeta-gamima) (beta-gamma) F. Expected SOlid Content'

RPTI^l^ ^

"

RPT' .c...^y G. Dose Rate Through Drifl String ^SD y( v̂

(Signature) (Sr nature) f'-11-

0

^
w
^

0`1
v
°

r
I
f
3

O
tn

1
U
2
3

(11) INFORMATION (Include statement o}rlaboratory tests to be perlrormed.)

I I

(12) Field Comments:

(13) POINT OF ORIGIN

(19)

I^ Yes q No

(27) Laboratory Comments,1

1

(14) SENDER NAME (16)DATERELEA'SED
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^ DON'T SAY IT, WRITE IT!!!

To: Those Listed From: P. F. Salter/6-9205

Date: 8 August 1990

Subject: Work Package Numbers for DST 102-SY Analyses

Per discussions with Pete McGrail today, you are directed to charge time spent in analyzing
samples from the DST 102-SY core to the work packages issued for Cost Account XD-54. These
work packages are the same work packages you used for the 101/102 AZ analyses earlier this
fiscal year. Work onDST_105-AW-and DST102-AN cores also are to be charged to these work
packages. The authorized work packages are provided below for your information. Dollar values
are not available at this time as I- am waiting for the Cost Account supplement from-Pete.
However, Pete has authorized continued expenditures on this cost account.

Work Packaee Iss ue T Activi

M83428 R. Steele Hot Cell Prep/Supplies

M83429 M. Urie ICP Analyses
M83430 M. Urie IC Analyses
M83431 M. Urie TOC/I'IC/TC Analyses
M83432 M. Urie Other Inorganic Analyses
M83433 M. Urie Lab Supplies

M83435 J. Kaye GEA, Total Alpha, Total Beta
M83436 J. Kaye U, Pu, Am and Np Analyses
M83437 J. Kaye C-14, Tritium, and I-129 Analyses
M83438 J. Kaye Se-79 Analyses
M83439 J. Kaye Sr-90 & Tc-99 Analyses
M83440 J. Kaye Lab Supplies

Quesuons rela^ive to work pac kages fur the 325 "A" Hot Ceii activities should be referred to Joel
Tingey. Should you have any questions concerning this guidance, please give me a call.

Distributlon:

RT Steele JH Kaye MW Urie
BP McGrail L. Greenwood J. Tingey
W. Gray

cc:

HH .'an Tuyl File/LB
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DON'T 8AY IT -- Write Itl

To: Joel Tingey

Subject: NCRW Samples

Date: January 7, 1993

From: Gregg Lumetta

--- I-1tave-instructeeY Rick Steei-u-to transfer the NCRW composite sample

labeled 103AW-COMP (A and/or C) from the analytical hot cells to

the 325A hot cells. I asked him to coordinate this with you.

Once you have received this sample, I'd like you to prepare a

composite NCRW sample for eur pretreatment studies. The recipe for

this composite sample is summarized in the following table.

Tank Core Date Segments Sample Label needed
1-03-AW 1989 6 to 10 103AW-COMP 5
105-AW 1990 3 SOL#3 1
105-AW 1990 4 SOL#4 1
105-AW 1990 5 SOL#5 1
105-AW 1990 6 S0L#1 1
105-AW 1990 7 SEG#7 SOLIDS 1

I will provide you with a polypropylene centrifuge tube in which

this composite sample is to be prepared. Label the sample as

NCRW-77. Weigh out the indicated quantity of each NCRW sample

into this centrifuge tube. Please provide me with the actual

- - --- -quatttit.lr-o-f-gach sampl e used< _ _Hecause- we will _bA -daing- sludge

washing studies on this sample, there is no need for you to

homogenize the composite sample.

-- -- ---T_t- would- be best - for -us if the outside of- tlie-centrifuy-e tube is

kept free of smearable contamination. Please do all that you can

to ensure that this is the case. Thanks!

Charge to M91968.
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DON'T SAY IT--Write It! Date: January 17, 1991

To: JL Swanson From: JM Tingey

Subject: 105AW Core Samples

Some of the segment 3 and 4 material from tank 105AW has been combined to form

a composite sample, but at present there is still some segregated segment 3

and segment 4 material. There is approximately 100 g of segment 3 material

and 150 g of segment 4 material.

249
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- -- ---TA6LE 5. Chemicai and Radiochemical Analyses for Tank 105AW

^
^^: ---^

^

^

^

ti ^

I

YSIS 1 2(a ) 3 4(b) 5(`) 6(d) 7(e) COMP^f

F X X X` X' X X'

ICP X° X` X X X 5 X

TC TIC/TOC X X X X X 5 X

H? pyr fod X` NR(9) NR NR X S X'

OH- X' NR NR NR (h) X

NH NH ` X 3 X' X: X X, S X

Cr IV X ^ NR NR NR X- 5 X

H - NR NR NR - --

CN- NR NR NR

Noble Metals - NR NR NR -

Total U X NR NR NR X S X

GEA ^S { 7r- X

AtA X X X X X 5x

3 H X NR NR NR X

t

i^C X NR NR NR X

63Ni NR NR NR

I'sSe X NR MR NR X g X

90Sr X NR NR NR X S X

93Z r NR NR NR

94 Nb X NR NR NR X' S X 1

99Tc X NR NR NR X S X

:23I X MR . . . NR. . NR.. X -. J X

237 N X NR NR NR X S X

24 1Am X NR NR NR X S X

244Cm X NR NR NR X $ X

Total Beta X NR NR NR X $ X

Pu Isoto i c s Z?W50 X NR NR NR X L^')

(a) Composite of segments 1 and 2
(b) Composite of segments 3 and 4
(c) Segment 5 (NH3/NHQ analysis wa s performed on the centrifuged liquid)
(d) Segment 6 (Centrifuged solids and liquid)
(e) Segment 7 (NH /NH 1

+
analysis wa s performed on the centrifuged liquid)

(f) Composite
3 ,

Solids and Supernate
(g) Analysis Not Requested
(h) Analysfis requesced but not-qet -c rmpieted
(i) Analysis has been performed on centrifuged supernate only (Analysis has

been requ ested for centrifuged solids).
250
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